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Welcome to School of Medical Sciences
(SOMS) Honours 2022
Work on a real problem that affects real people
During an Honours year in Medical Sciences you can participate in world leading research in cancer,
drug discovery, infectious diseases, neuroscience, respiratory medicine, stem cell biology and more. We
have projects available across our Camperdown and Westmead precincts, as well as affiliated research
institutes.
Please join us at our Honours information session, 1:30pm-2:30pm on 10th September 2021
Please register for the session here:
https://uni-sydney.zoom.us/webinar/register/WN_6z5_8YJWR5iwqmc35ncALg
We will discuss the honours program including research project and coursework components, as well as
different pathways into Honours, how to find a supervisor, and how to apply.
All available projects are organised by Honours area and research institute and are presented at the
end of the booklet. If a project interests you, please email supervisors directly and organize a time to
Zoom with them.
Once you have found a supervisor willing to take you on, please complete an expression of interest (EOI)
form and submit it to: soms.education@sydney.edu.au
The EOI form can be found here: sydney.edu.au/medicine-health/study-medicine-andhealth/undergraduate-courses/honours/honours-in-medical-sciences.html
Please complete the EOI in consultation with your supervisor, by selecting theappropriate honours area
and choosing appropriate research modules that you would like to complete as part of SOMS4101.
SOMS4101 unit and module descriptions can be found on the next page.
SOMS Honours Lead Dr Paul Austin
Contact details: paul.austin@sydney.edu.au
SOMS Honours Co-Coordinator:
SOMS4101: Dr Najla Nasr (najla.nasr@sydney.edu.au)
Anatomy and Histology/Neuroscience/ Cell & Developmental Biology/Medicinal
Chemistry: Dr Paul Austin (paul.austin@sydney.edu.au)
Applied Medical Science/SOMS4102: A/Prof Andrew Harman
(andrew.harman@sydney.edu.au)
Pathology/Infectious Disease/Immunology: A/Prof Lenka Munoz
(lenka.munoz@sydney.edu.au)
Physiology/Pharmacology: Dr Dan Johnstone (daniel.johnstone@sydney.edu.au)
General administrative questions: soms.honours@sydney.edu.au
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SOMS4101: Research Skills for Medical
Sciences
Unit description
We face major health challenges in today’s society that require new insights and approaches from bright minds.
Tackling the big questions in medical sciences and health requires the research skills that will inform tomorrow’s
health outcomes for individuals and populations. Immersed in a multidisciplinary medical science and health
research environment, you will develop the core skills required to undertake laboratory, clinical and population
health research. You will learn how to design, execute, evaluate studies, and how to scrutinise data and research
outcomes. You will work individually and collaboratively in small teams of students from different areas of
specialisation to learn theoretical and practical aspects of specific research techniques, as well as the ethical and
regulatory frameworks relevant to medical and health research. The practical classes, face-to-face workshops
and online learning activities will equip you with knowledge and skills that will enable you to play an active role
in finding meaningful solutions to difficult problems in a technical or research setting.
Unit overview
Week 1 (25%)
Work Health and
Safety (5%)
Westmead

Week 2 (25%)#
PCR/Genomics
Westmead

Week 3 (25%)#
Flow cytometry
Westmead

Research Integrity
(5%)
Camperdown
An introduction to
Biostatistics (10%)
Camperdown
Ethics (5%)
Westmead

Qualitative Research
Methods
Westmead
Tissue preparation &
Histological stains
Camperdown
Data analysis and
data visualisation
Zoom

How to write a
Systematic Review
Camperdown
Cell culture
Camperdown
Mass Spec & HPLC
Camperdown

Week 4 (25%)#
Molecular and
chemical probes in
research
Camperdown
Advanced
immunostaining
Camperdown
Western
blotting/proteomics
Westmead
Epidemiology
Camperdown
Animal Handling
Camperdown

In week 1 students will do all modules
#In weeks 2-4, students will choose 1 module from the four-five available.
Modules in weeks 2-4 will all follow the same format. Pre-readings online, with a short quiz. A workshop or
practical with ~10 hours face to face, and a final report/exam. All assessments will be completed by the end
of week 5.
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Module descriptions
Week 1 Compulsory modules
Work Health and Safety, WHS (5%)-Zoom – Najla Nasr / Greg Maxwell
This module aims to define why WHS is important and will introduce you to your responsibilities in the
workplace. There will be a 2-hour interactive group workshop, where you will identify hazards via inspection of
the workplace, consultation on health and safety issues and review of available information. You will also use a
risk matrix to assess a risk by considering how hazards may cause harm, the likelihood of harm occurring and
how severe the harm could be. You will also identify the hierarchy of risk controls from elimination to
substitution, isolation, usage of engineering/administrative controls and personal protective equipment (PPE).
Research Integrity (5%) – Camperdown - Margaret Sunde / Paul Austin / Matt Naylor
This module will introduce you to the research integrity considerations you will face as a new researcher. You
will participate in an introductory 2-hour workshop, where you will learn about the Research Code of Conduct
and will consider case studies in small groups, focusing on common issues such as authorship, collaborative
research, data management, conflicts of interest and plagiarism. Through group discussion you will learn the
best practices and solutions for navigating all facets of research integrity and be equipped to complete the
University’s Responsible Research Module.
Introduction to Biostatistics (10%) - Camperdown – Jacques Raubenheimer / Firouzeh Noghrehchi / Adam Dunn
This module will demonstrate a set of common tools in biostatistics including comparing distributions and
performing linear and logistic regression. Focusing on the presentation of results in research reports, you will
learn how to report statistical analyses in research reports, including summarising data using descriptive
statistics, hypothesis testing, and calculating relative risks, odds ratios, and confidence intervals. Teaching
includes two 2-hour workshops working through practical examples from medical science with optional scripts
available in R.
Ethics (5%) – Zoom – Wayne Hawthorn / Sharon Lee / Nicole Clarke / Emily Knowles
This module aims to introduce the basic concepts of ethics and governance and outline the code of ethics and
code of conduct. Teaching will include 3 hours interactive workshop discussions, where you will work through
different scenarios to acquire the required principles in animal and human research and the frameworks,
guidelines and government authorities they fall under. Through class discussion, you will also identify your key
accountabilities for conducting research and evaluate your understanding of how to conduct research
responsibly according to the institutional requirements and as set by legislation at both the state and federal
levels.
Week 2 (select one)
1. PCR/Genomics (25%) – Westmead – Najla Nasr
This module will introduce the key concepts of gene expression analysis. In workshops (4h), you will identify
components of a PCR reaction, design appropriate controls, compare and contrast PCR, qPCR, digital droplet
PCR, RNA-Sequencing, NanoString and single cell RNA sequencing, articulate differences between relative and
absolute qPCR and their key applications, design primers and a qPCR experiment. In practical classes (4h), you
will execute the designed experiment. In the analysis session (4h), you will evaluate key parameters for high
quality PCR data, learn how to present the data in a written report covering the experimental design, results,
figures, discuss strategies to circumvent failed experiments, limitations and data validation.
2. Qualitative Research Methods (25%) - Westmead – Stephanie Partridge
This module will focus on research strategies in the evaluation of health promotion interventions. We will cover
key stages of health promotion evaluation, focusing on qualitative research methodologies for formative and
process evaluations. Both types of evaluations are important steps for understanding health promotion
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intervention effectiveness, especially in complex, multi-component programs. Teaching includes two 3-hour
interactive workshops where students are provided examples of published literature for critical evaluation and
students will work through real-world case studies presented by guest researchers. Through pre-workshop
activities and workshop discussions you will learn the importance of these evaluations for implementation and
dissemination of health promotion programs.
3. Tissue Preparation and Histological Stains (25%) - Camperdown – Katie Dixon/Sam Dowland
In this module you will gain a basic understanding of histological techniques, starting with fixation and paraffinembedding of tissues, followed by cutting your own sections using a microtome. You will gain an understanding
of how stains bind to different tissue types, and carry out staining protocols, including the haematoxylin and
eosin stain. Using light microscopy, you will capture publication-quality images of your stained tissue, and learn
how to recognise artefacts.
4. Data analysis and visualisation (25%) – Camperdown/Zoom - Adam Dunn
This module will introduce common tools and methods used in the analysis and visual representation of large
and complex datasets, including introductory methods in machine learning. You will be able to access and use
practical datasets published in recent research articles. You will acquire analysis methods including data
visualisation and supervised machine learning methods. Using R, you will independently develop the code
needed to import, process, and visualise data from raw sources, and learn how complex data generated in
biomedical sciences are analysed, interpreted, and effectively communicated in research reports. Please note
that this module is designed for students who are already proficient with R and teaches best practice
methods for data analysis and visualisation in research reporting.
Week 3 (select one)
1. Flow Cytometry (25%) – Westmead – Najla Nar
This module aims to introduce the key concepts that underpin flow cytometry. In workshops (4h), you will learn
about the key components of flow cytometers, how to design flow panels, identify controls and how to achieve
high quality flow and cell sorting. In a laboratory practical (7h), you will prepare cells and controls according to
the panel design of the workshop, perform flow acquisition and record data on a flow cytometer. In the
analysis session (4h), you will analyse, interpret and learn how to present your data in a written report spanning
from the experimental design, results, figures to discussing strategies to circumvent potential failed experiments,
limitations and data validation.
2. How to Write a Systematic Review (25%) – Camperdown/Zoom - Dan Johnstone
In this module, you will be introduced to the theory and methodology required to undertake a systematic review
of the research literature. You will gain an understanding of the PRISMA guidelines and PROSPERO registry
and be trained in techniques for accessing and searching databases and the appropriate use of reference
management software. You will also gain hands-on experience in the use of powerful software platforms (e.g.
Covidence) for collaborative review work. This module will equip you with the tools required to more efficiently
extract and manage research studies from the published literature in order to generate a systematic review or
the Introduction to your Honours thesis.
3. Cell culture (25%) – Camperdown – Lenka Munoz
Cell culture is a core laboratory technique in biomedical research, cellular and molecular biology, drug
discovery and biotechnology laboratories. This module will include both practical and workshop components
and will provide students with the necessary technical and critical reasoning skills to successfully perform cell
culture. It is intended as an introduction to cell culture basics, covering topics such as getting familiar with the
requirements of a laboratory dedicated to cell culture experiments, laboratory safety, aseptic techniques,
microbial contamination of cell cultures, as well as teaching basic methods for passaging, freezing, and thawing
cultured cells.
4. Mass spectroscopy and HPLC (clinical and experimental application) (25%) – Camperdown – Michael
Gotsbacher
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This module is designed for honours students whose projects will leverage liquid chromatography (HPLC) and/or
mass spectrometry (MS) – advanced analytical techniques, which are used for the identification, isolation and
purification of biomolecules (small molecules, peptides, lipids or proteins). The theoretical component will
introduce basic concepts relevant in chromatography, instrument configuration, method development and data
analysis. The practical component will give students the opportunity to acquire their own data for biological
samples on an LCMS system in the Sydney Mass Spectrometry CORE facility. These data will be analysed and
discussed in detail to extract valuable information on the analyte. The objective of this module is for students to
familiarize themselves with these powerful and ubiquitous techniques that underpin much of the life sciences and
medical research done today. Basic knowledge in chromatographic methods is beneficial, but not required.

Week 4 (select one)
1. Molecular and Chemical Probes in Research (25%) – Camperdown – Lenka Munoz
Molecular and chemical probes are important tools widely used to modify - usually to inhibit - the activity of
individual proteins in cells or organisms and hence to determine their function. However, none of the probes are
perfectly specific and sufficient on their own. Combined use of molecular (e.g. siRNA, shRNA, sgRNA) and
chemical (e.g. inhibitors) probes is required to reach conclusions regarding the function of an investigated
protein. Through a series of interactive workshops, this module will introduce students to the field of molecular
and chemical probes, and teach them how to use online resources in order to make a fully informed choice on
probes and how to identify incorrect data in the published literature.
2. Advanced immunostaining - Labelling Specific Components of Cells and Tissues (25%) – Camperdown – Claire
Goldsbury/Laura Lindsey
In this module you will learn how specific proteins, organelles and other components of cells and tissues can be
selectively labelled and then visualized using optical and fluorescence microscopy. You will gain a broad
theoretical knowledge of the diverse ways that fixed and live cells can be probed and imaged. Workshops will
include important aspects of experiment design, controls as well as fluorophore and antibody selection. In the
practical component of the module you will design and perform an immunolabelling experiment on frozen tissue
sections including appropriate controls. You will use fluorescence microscopes to take images of your stained
sections and will discuss interpretation, analysis and publishing of immunofluorescent imaging.
3. Western Blotting/Proteomics (25%) – Westmead – Najla Nasr
This module will introduce Western blotting, a common technique for protein analysis. In workshops (4h), you will
learn about different types of antibodies, design an experiment using fluorescent antibodies and compare it to
other detection methods, discuss whether western blot data support the conclusions drawn in published papers
and whether it failed to meet required reporting and image integrity standards. In practical classes (4h), you
will execute the designed experiment. During analysis (2h), you will critically interpret and generate a figure
using best practice reporting, learn how to present the data in a written report covering the experimental
design, results, figures, discuss strategies to circumvent failed experiments, limitations and data validation.
4. Epidemiology (25%) – Camperdown – Dan Johnstone / Tim Driscoll
In this module, you will develop an understanding of epidemiologic inquiry, distinguishing between disease
description and inference. You will evaluate the spectrum of epidemiologic study designs based on the research
question, the control of bias, and feasibility. You will also measure and evaluate associations between
exposures and outcomes based on data obtained from epidemiologic studies. Finally, you will evaluate causal
reasoning and inference in epidemiologic research, as contextualized by person, time, and place.
5. Animal Handling (25%) – Camperdown – Sarasa Mohammadi / Jonathon Arnold
This module is for students who will be using live animals in their honours projects. Students will learn the
foundational principles of experimental design and practice for in vivo experiments using rodents. In the theory
section of the module, students will learn about reducing bias, choosing appropriate endpoints, ethics, drug
injections, and statistical analysis of behavioural data. In the practical section of the module, students will have
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small-group (max 4) lessons to learn the basic principles and best practice of husbandry (mouse and/or rat), to
understand environmental variables and stressors that impact data, and to perform live mouse health checks,
basic handling, anaesthesia and euthanasia, and monitoring.
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Applied Medical Sciences Honours
2022
Honours area

AMED (Westmead based only)

Primary Supervisor

Andrew Harman

Email

andrew.harman@sydney.edu.au

Auxiliary supervisor

Kirstie Bertram

Project ID

2022S1-0

Project title

Investigating sexual transmission of HIV using human tissue
Our research group investigates sexual transmission of HIV using the
actual tissues where HIV transmission occurs. These are labia, vagina,
cervix, foreskin, glans penis, penile urethra, anus, rectum and colon.
These tissues are discarded from surgery and collected within 15 minutes
of their removal from the body. We have several projects available which
include:
• Extracting immune cells from tissues and defining novel populations of
HIV target cells and their interactions with HIV (see PMID: 33846309 &
31227717). This will involve enzymatic tissue digestion, high parameter
flow cytometry and immunological and viral assays.
• Topically applying HIV to these tissues to view the dynamics of HIV
transmission in situ. This will involve high parameter microscopy (e.g.
imaging mass cytometry) and complex image analysis.
• Defining new HIV binding receptors on new cell types we have already
defined. This will involve extracting immune cells from tissues and
carrying out HIV uptake and blocking assays.
All projects may involve:
• The collection of human tissues from operating theatres at Westmead
hospital and interactions with surgeons. The opportunity for you to view
some operations will be made available to you if you wish (e.g. viewing a
gender reassignment operation).

Project synopsis

• Handling HIV in a physical containment laboratory, level 3 (PC3).

Laboratory location

The Westmead Institute for Medical Research
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Honours area

AMED (Westmead based only)

Primary Supervisor

Najla Nasr

Email

najla.nasr@sydney.edu.au

Auxiliary supervisor

Tony Cunningham

Project ID

Project synopsis

2022S1-1
A novel ‘Kick and Kill HIV Cure’ strategy to eliminate the latent HIV-CD4 T
cell reservoir: Dual specific CAR T cell therapy after Interferon alpha pretreatment
Thirty-seven million people are HIV infected globally with two thirds on
lifelong suppressive antiviral therapy. There are well recognized problems
with this strategy, including access, toxicity, compliance, and cost, so a
‘cure’ is needed. We aim to investigate whether IFNα pretreatment
combined with immunotherapy using CD8 + CAR T cells may act as a novel
“Kick and Kill” approach, to markedly reduce the size of the latent T cell
reservoir, the barrier to complete cure of HIV infected patients.
Techniques includes extraction of immune cells (CD4 and CD8) from
whole blood, electroporation of CD8, flow cytometry, Cell culture, HIV
infection of CD4 T cells and working in a PC3 lab.

Laboratory location

The Westmead Institute for Medical Research

Project title
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Honours area

AMED (Westmead based only)

Primary Supervisor

Pengyi Yang

Email

pengyi.yang@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-2
Integrative analysis of ChIP-seq data for understanding epigenomic
regulation of transcription in embryonic stem cells
Embryonic stem cells (ESCs) are pluripotent and can differentiate into any
cell type in an adult body, making them the key to regenerative medicine.
Epigenome and transcriptome are key layers of the molecular hierarchy in
governing ESC identities and fate decisions. We have previously
consolidated a large collection of ChIP-seq data in which a compendium
of more than 100 DNA binding proteins (e.g. transcription factors (TFs),
chromatin remodellers (CRs) and transcription co-factors (TCs)) were
profiled in ESCs. In this project, we will perform integrative analyses of
this collection of ChIP-seq data to identify key regulators in controlling
ESC transcription programs.

Laboratory location

CMRI

Project title
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Honours area

AMED (Westmead based only)

Primary Supervisor

Pengyi Yang

Email

pengyi.yang@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-3

Project title

Project synopsis

Designing machine learning models for single-cell omics data analysis
Until recently, global molecular signatures generated from most omics
technologies are the average profiles from mixed populations of cells,
masking the heterogeneity of cell types and tissues. Breakthroughs in
global profiling of biomolecules such as single-cell RNA-sequencing
(scRNA-seq) in the last five years have reshaped many of our long-held
views on multicellular biological systems. While the advance of single-cell
omics technologies creates unprecedented opportunities to study
complex biological systems at resolutions that were previously
unattainable, the development of computational and statistical methods
that are capable of analysing and integrating such omics data has become
the key for harnessing the power of single-cell omics. This project aims to
fill this gap by designing machine learning models for single-cell omics
data analysis.

Laboratory location

CMRI
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Honours area

AMED (Westmead based only)

Primary Supervisor

Pengyi Yang

Email

pengyi.yang@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-4
Multi-omics data analysis and integration for understanding human
embryonic stem cell differentiation
Human embryonic stem cells (hESCs) can differentiate into any cell type in
an adult human body. In collaboration with the Stem Cell Medicine and
Synapse Proteomics groups, we have recently profiled the early hESC
differentiation towards the neuronal lineage, generating multi-omics data
that capture global phosphorylation level (phosphoproteome), protein
abundance (proteome), and gene expression (transcriptome) using mass
spectrometry and next-generation sequencing techniques. The aim of this
project is to analyse each of these omics layers and integrate them for
reconstructing and characterising trans-regulatory networks that cut
across multiple molecular programs in controlling hESC differentiation.

Laboratory location

CMRI

Project title
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Honours area

AMED (Westmead based only)

Primary Supervisor

Natasha Rogers

Email

natasha.rogers@sydney.edu.au

Auxiliary supervisor

Kedar Ghimire

Project ID

Project synopsis

2022S1-5
Another way to die - investigating pyroptosis in models of disease and
transplantation
Pyroptosis is a newly-detected form of cell death that involves
inflammation. It is regulated by the gene GasderminD. It has been
investigated in infection but its role in other diseases remains poorly
defined. Preliminary evidence generated in the lab suggests that
GasderminD is regulating islet cell death and may contribute to
development of diabetes or the success of islet transplantation. This
project will characterise the importance of this gene in aspect of diabetes,
islet cell biology and insulin secretion. Learned techniques include cell
culture (immortalised islet cells), isolating primary islet cells from mice,
inducing diabetes in mice and undertaking islet transplantation
experiments. Standard molecular biology techniques such as qPCR,
western blotting, ELISA will also form part of the project.

Laboratory location

Westmead Institute for Medical Research

Project title
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Honours area

AMED (Westmead based only)

Primary Supervisor

Natasha Rogers

Email

natasha.rogers@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-6

Project title

Project synopsis

How A20 tunes responses to kidney injury
Nuclear factor-kappaB (NF-kB) activation is a molecular mechanism that
drives kidney injury. The TNFAIP3 gene encodes A20, a master negative
regulator of the NF-kB signalling pathway. Common population-specific
TNFAIP3 coding variants that change A20’s function and increase NF-kB
activation have been linked to heightened immunity but have not been
investigated in kidney injury. In this project we will investigate the impact
of a mouse Tnfaip3 reduction-of-function coding variant in a model of
acute and chronic kidney injury, and kidney transplantation. Potential
techniques to be learned as part of Honours include animal husbandry
and post-operative animal care, tissue analysis (histology,
immunohistochemistry + other staining techniques), flow cytometry,
isolation of inflammatory and renal epithelial cells, qPCR and western
blotting.

Laboratory location

Westmead Institute for Medical Research
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Honours area

AMED (Westmead based only)

Primary Supervisor

Natasha Rogers

Email

natasha.rogers@sydney.edu.au

Auxiliary supervisor

Kedar Ghimire

Project ID

Project synopsis

2022S1-7
No time to die - how to improve islet survival in diabetes and
transplantation
Islets produce insulin and are more susceptible to mechanisms of cell
death under conditions of stress such as hypoxia and inflammation. These
conditions are prevalent during the development of diabetes and islet
engraftment during transplantation. Preliminary data generated in my lab
has discovered a new protein that is regulating islet cell death, and
blocking the function of this protein improves islet function and survival.
This project will investigate how the protein serves changes islet function,
using mouse models of diabetes and islet transplantation, as well as in
vitro culture of islets. Students will learn how to handle animals and
provide post-operative care, isolate and culture islet cells, and perform
standard molecular biology techniques such as qPCR and western
blotting.

Laboratory location

Westmead Institute for Medical Research

Project title
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Honours area

AMED (Westmead based only)

Primary Supervisor

Natasha Rogers

Email

natasha.rogers@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-8

Project title

Project synopsis

Drug repurposing to treat kidney injury.
Despite decades of research there are no pharmacological agents to treat
acute or chronic kidney injury. Development of new drugs is extremely
time-consuming and expensive, with no guarantee of success in clinical
trials. With a greater understanding of how kidney injury develops, we are
now turning to already-approved drugs which interact with molecular
pathways that are deranged when injury occurs. My lab has identified
several drugs previously approved for use in other medical conditions that
protect against kidney injury. The aim of this project is to investigate
several repurposed drugs in acute and chronic kidney disease and their
underlying mechanism of action. The project will entail animal care, tissue
analysis (histology, immunohistochemical and immunofluorescent
staining), standard molecular biology techniques (qPCR, FACS, westerner
blotting), and cell culture isolating primary renal cells.

Laboratory location

Westmead Institute for Medical Research
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Honours area

AMED (Westmead based only)

Primary Supervisor

Babak Sarrafpour

Email

babak.sarrafpour@sydney.edu.au

Auxiliary supervisor

Yogambha Ramaswamy and Jinlong Gao

Project ID

2022S1-9
The effect of mechanical stiffness of the culture environment on bacterial
adhesion, proliferation and acid production
Periodontal disease and caries are both important and prevalent dental
diseases in both developed and developing countries. Adhesion of the
bacterial biofilm, resistance of the biofilm to mechanical abrasion, and
mechanical penetration of biofilms into periodontal pockets, are
influenced by mechanical stiffness of plaque. While mechanical stiffness is
a visibly important property of plaque, the effects of this on bacterial
adhesion, proliferation, death and acid production are not known. Given
the importance of bacterial plaque in dental disease, we consider it
important to explore the biological responsiveness of bacteria to stiffness.
We believe this can provide insights into the mechanobiological role of
dental plaque and dental disease, to eventually lead to the development
of new and effective and targeted therapies that operate through varying
mechanical plaque properties.HypothesisBacterial adhesion, proliferation,
viability and acid production, are influenced by the mechanical stiffness of
their culture environment.Aim 1: Determination of the effect of varying
stiffness in biosynthetic hydrogels, on bacterial adhesion, proliferation,
viability and acid productionAim 2: Determination of the effect of varying
stiffness in 3D alginate gels, on bacterial proliferation, death and acid
production
Institute of Dental Research-Westmead Hospital/School of Biomedical
Engineering-main campus

Project title

Project synopsis
Laboratory location
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Honours area

AMED (Westmead based only)

Primary Supervisor

Thomas Tu

Email

t.tu@sydney.edu.au

Auxiliary supervisor

A/Prof Mark Douglas

Project ID

2022S1-10

Project title

Project synopsis

Hepatitis B: from virological concepts to cure for cancer
Chronic infection with the Hepatitis B virus is the single greatest cause of
liver disease worldwide (300 million current infections and 833 000
deaths each year from liver cancer or cirrhosis). Patients typically are
infected for life and the infection is currently incurable because the virus
is maintained in the liver as therapy-resistant forms. To prevent cancer
risk, these viral forms must be cleared. We have developed sensitive
assays and have discovered new virus persistence mechanisms. This
project aims to disrupt these pathways with drug candidates. Students
working on this project can expect to learn the following techniques:
CRISPR-Cas9-mediated gene editing, single-copy PCR, microscopy,
bioinformatics, cell culture, virus production, flow cytometry, and/or
drug-screening assays.

Laboratory location

Westmead

19

SCHOOL OF MEDICAL SCIENCES

Honours area

AMED (Westmead based only)

Primary Supervisor

Heather Medbury

Email

heather.medbury@sydney.edu.au

Auxiliary supervisor

Helen Williams

Project ID

2022S1-11

Project title

Project synopsis

Monocyte metabolism with increased cardiovascular disease risk
Background: Cardiovascular disease (CVD) is a major health burden.
Dyslipidaemia (abnormal levels of lipids) promotes formation of an
atherosclerotic plaque that underlies the disease. We propose that one
way by which lipids promote disease progression is by rewiring key
immune cells, switching them ‘on’ to an inflammatory state. Research
question: We are conducting a clinical study investigating whether
monocytes are metabolically and epigenetically reprogrammed in
dyslipidaemia and this honours project will address whether changes in
monocyte metabolism explain the inflammatory monocyte state in
dyslipidaemia. Methods: The metabolic profile of individual’s monocytes
will be assessed using the Seahorse metabolism analyser, and the
inflammatory state of monocytes through flow cytometry analysis.
Facilities: The project will be conducted at Westmead Hospital and WIMR.

Laboratory location

Research and Education building (REN) Westmead Hospital
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Honours area

AMED (Westmead based only)

Primary Supervisor

Dinny (Justine) Graham

Email

dinny.graham@sydney.edu.au

Auxiliary supervisor

A/Prof Nirmala Pathmanathan

Project ID

Project synopsis

2022S1-12
Novel paradigms for investigating drivers of the in situ to invasive
transition in breast cancer
Ductal carcinoma in situ (DCIS) – the non-invasive precursor of invasive
breast cancer – accounts for 20% of screen detected breast cancers in
Australia. All DCIS has the potential to become invasive, yet the actual
progression rate is low. However, predicting progression is difficult,
resulting in considerable over-treatment. We hypothesize that the
relationships between cell types within the microenvironment and their
interactions with the tumour determine the invasive potential of the
DCIS. In this project we will establish a novel primary organoid culture
model employing patient-derived DCIS tissue. We will also engineer an in
vitro co-culture model combining established cancer lines with primary
stromal cells.The project will employ live-cell imaging, flow cytometry,
immunohistochemistry, and single cell genomic profiling.

Laboratory location

Centre for Cancer Research, WIMR

Project title

21

SCHOOL OF MEDICAL SCIENCES

Honours area

AMED (Westmead based only)

Primary Supervisor

Pierre Qian

Email

pierre.qian@sydney.edu.au
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Eric Hau

Project ID
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2022S1-13
Using high-energy photons to treat heart rhythm disorders: elucidating
the mechanism by which ionising radiation alters electrical conduction in
the heart
The student will work within our multidisciplinary team on a project
elucidating the mechanism by which radiation therapy changes the
electrophysiological properties of cardiac myocytes and intercellular
conduction to exert a therapeutic effect for VA. The project requires a
creatively minded student excited about contributing to the development
of a nascent and cutting edge medical treatment. The successful applicant
will establish an in-vitro experimental set up for assaying
electrophysiological effects of radiation. The work will involve in-vitro
models of cardiac conduction, tissue culture, RNA sequencing and
proteomic approaches to correlating the electrophysiological changes in
cardiac myocytes after irradiation with phenotypic changes. If in covid
shutdown, we will do a systematic review/metaanalysis.

Laboratory location

Westmead Hospital/WIMR

Project title
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Pierre Qian
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Auxiliary supervisor
Project ID

2022S1-14

Project title

Project synopsis

Optimising Radiofrequency Ablation for Treating Heart Rhythm Disorders
Radiofrequency energy is simply alternating electrical current at "radio"
frequencies. Using a catheter with an electrode at its tip, we can deliver
electrical current to heat and ablate heart tissue very precisely to
abnormal electrical circuits within the heart to cure heart rhythm
disorders. This is the mainstay for how heart rhythm disorders are now
treated in the modern day. Using bench phantom models of heart muscle,
we explore the biophysics of ablation to improve the efficacy and safety
of this procedure.

Laboratory location

Westmead Hospital
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Scott Byrne

Project ID

2022S1-15

Project title

Project synopsis

Vitamin D and the Immune System in Multiple Sclerosis
The genetic and environmental evidence that vitamin D activity is low in
Multiple Sclerosis is compelling, but in clinical trials supplementation has
not proven effective. We have discovered features of vitamin D response
that indicate the form of vitamin D used in supplementation is unlikely to
be useful. Here we aim to find out how to avoid these limits to response
by tracking the vitamin D pathway in immune cells, especially identifying
the processes important in making immune cells less active. This should
lead to better ways to exploit vitamin D for therapy. Techniques used:
qPCR, flow-cytometry, next-gen sequencing, bioinformatics.

Laboratory location

The Westmead Institute for Medical Research
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Harriet Gee

Project ID

2022S1-16

Project title

Project synopsis

Molecular mechanism of cell death in radiotherapy
Radiation therapy is responsible for 40% of cancer cures. Development of
new technologies enables administration of high dose radiation within
precise spatial targeting to kill tumour cells while sparing the surrounding
healthy tissue. While it is clear high dose radiation therapy kills cancer
cells, the mechanism of cell death, and the genetic pathways that
promote radiation therapy sensitivity and resistance are unknown.Our
research is focused on creating a roadmap that will determine with
certainty how tumour cells die following radiotherapy. To do this, we are
determining the role of DNA damage response and repair pathways, cell
cycle regulation, inflammatory signalling, and environmental factors, in
radiation therapy-induced cell death. This project is a basic science
project utilizing contemporary cell and molecular biology techniques,
measured primarily though live cell imaging. Opportunities will be tailored
to applicants’ interests and strengths on an individual basis.

Laboratory location

Children's Medical Research Institute
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Auxiliary supervisor
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Project synopsis

2022S1-17
Feasibility, design, and development of a chatbot for adolescent nutrition
and physical activity health promotion
Poor nutrition and physical inactivity are behaviours that are widely
prevalent in the adolescent population, potentially leading to chronic
diseases later in life. Within the last decade, smart devices have been
developed with artificial intelligence platforms (e.g. Siri, Google Assistant)
which communicate with the user in a way that simulates human
interaction. There is a paucity of research understanding how chatbots
may be harnessed as a novel model to deliver health information to
young people. This project will be conducted in two phases:1. To conduct
a scoping review to understand the feasibility and acceptability of
chatbots in adolescent nutrition and physical activity interventions2. To
co-design and develop a chatbot to be implemented in future nutrition
and physical activity interventions

Laboratory location

Westmead and Camperdown

Project title
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Auxiliary supervisor

Scott Byrne, Kirstie Bertram

Project ID

2022S1-18

Project title

Project synopsis

Investigating the immune profile inflmatory bowel disease
Through our clinical collaborations at the Westmead Health Precinct we
have access to a wide range of human tissues discarded from surgery. In
particular, we have access to intestinal tissue affected by inflammatory
bowel disease. We have thoroughly optimised methodologies to extract
immune cells from these tissues and developed several high parameter
flow cytometry gating strategies to identify and sort cells of interest and
then carry out functional assays.This project will take place at The
Westmead Institute for Medical Research and involve interacting with
colorectal surgeons at Westmead Hospital to collect intestinal tissue that
is anatomically healthy or affected by inflammatory bowel disease. If you
choose you can watch a bowel resection operation. You will then
enzymatically digest these tissues and extract multiple immune cells
including, innate lymphoid cells, MAIT cells and mononuclear phagocytes
which you will identify by high parameter FACsymphony flow cytometry.
You will make cell atlas of these tissues and identify differences in the
immune composition of healthy vs inflammatory bowel disease affected
tissues. You will then carry out functional immunological assays using
these cells.

Laboratory location

WIMR
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Email
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Auxiliary supervisor

Patrina Caldwell

Project ID

2022S1-19

Project title

Project synopsis

Enhancing adolescents' health through digital health literacy
BACKGROUND: The internet is an ideal source of health information that
can enable adolescents to manage their health. Yet, it is also used to
promote unhealthy lifestyles and goods, threatening adolescents’ health.
Many struggle to identify trustworthy information. We developed an
elearning resource to improve adolescents’ digital health literacy: the
capacity to find, understand, appraise and act appropriately on digital
health information. We aim to evaluate the effectiveness of the resource.
RESEARCH QUESTION: What is the impact of the elearning resource on
adolescents’ digital health literacy?METHOD: Participants will complete a
digital health literacy assessment and search/appraisal task (baseline),
then access the elearning resource (intervention), then re-do the digital
health literacy assessment, another search/appraisal task and satisfaction
survey (outcome measure).

Laboratory location

The Children's Hospital at Westmead Clinical School
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Auxiliary supervisor
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2022S1-20
Investigating the role of Extracellular Vesicles in Tumour
Microenvironment
Extracellular vesicles (EV) are nano-sized vesicles that are released from
all cell types and can transfer information to other cells, thereby
influencing their function. Even though there are some studies on the
interaction between mesothelioma cells and fibroblast, there is little
known about the role of EV as mediator of information in activation of
lung fibroblast. Therefore, the primary emphasis of this project is to
understand the EV-mediated bidirectional communication between
mesothelioma cells and fibroblasts.Using real time cell analysis systems,
we will quantify the modulation exerted by different types of
mesothelioma derived EV on the proliferation, migration and invasion of
MRC5 in co-culture with mesothelioma cells.

Laboratory location

Westmead Institute for Medical Research

Project title
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Auxiliary supervisor
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2022S1-21
High-throughput extracellular vesicles sorting in Mesothelioma using
novel microfluidic system
Isolating and purifying EV in clinical setting has remained a major
challenge in EV research. Even though differential centrifugation following
gradient purification is the gold standard for EV isolation in basic
research, it cannot be adopted in a clinical setting. In this project, the
efficacy of the ultracentrifugation will be compared to our microfluidic
system. We will also purify EV rich in PD-L1 using the microfluidic device
developed for different size EV isolation. All isolated EV will be fully
characterized using NTA, WB and FC. The level of soluble PD-L1 will be
measured in patient plasma samples and will be compared to the EV PDL1 level in all types of EV derived from patients’ samples. The variation in
the number of PD-L1 rich EV or its expression will be evaluated against
the patients’ clinical outcome.

Laboratory location

Westmead Institute for Medical Research

Project title
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2022S1-22
The regulation and dysregulation of cellular signalling in brain plasticity
and neurological disease
This project aims to discover and validate new molecular mechanisms of
how brain plasticity, which underlies learning and memory, is regulated.
Many aspects of how brains adapt at the cellular and molecular level are
unknown, but are known to be highly disease-relevant. We study cellular
signalling as a marker of proteins and pathways that are involved in brain
activity. Proteomics is being applied to screen for key proteins and
pathways that mediate brain plasticity. Screens are followed by
biochemical and functional assays (multi-electrode array and microscopy)
to discover new mechanisms that can potentially be exploited to develop
therapeutics for neurological diseases. Epilepsy is a focus because of the
plasticity pathways that are engaged following seizure activity.

Laboratory location

Children's Medical Research Institute

Project title
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2022S1-23
Molecular vulnerabilities and biomarkers of telomere maintenance states
in cancer cells
Structures at chromosome ends, called telomeres, are centrally involved
in the regulation of the replication potential of cancer cells. Therapies
that exploit molecular dependencies associated with maintenance of
telomeres are expected to effectively stop cancer cells from replicating.
This project will employ molecular and cell biology techniques to
investigate novel telomere biology states discovered in our laboratory, as
well as telomere-related molecular vulnerabilities, potential therapeutic
strategies and biomarkers that may guide telomere-directed treatment.
The study will draw upon our team’s recent study of telomere
maintenance states in approximately 1000 cell lines from diverse cancer
types, and will have implications for the treatment of a broad spectrum of
malignancies.

Laboratory location

Children's Medical Research Institute, Westmead

Project title
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Fiona Tea

Project ID

2022S1-24

Project title

Multiple sclerosis and COVID-19 vaccination
ProjectCOVID-19 vaccine studies worldwide have shown good vaccine
immunogenicity in the general population. However, vaccine efficacies in
multiple sclerosis (MS) patients treated by high and medium efficacy
immunotherapies are not available, especially in the context of an
effectively “uncontaminated” Australian population by prior natural
infection with SARS-CoV-2. Furthermore, variants of concern variants,
such as beta, gamma, delta, and lambda, are already known to impact the
efficacy of vaccine responses in the general population. Research aim:
This project is planning to assess the humoral protective immunity
conferred by COVID-19 vaccination in immunotherapy-treated MS
patients in the context of inevitable viral immune
evasion.Techniques:Flow cytometry will be used to analyse the binding of
SARS-CoV-2 immunoglobulin from patient and control sera. Molecular
cloning, plasmid amplification, cell culture, cell transfection will be used.
Data analysis and database management will also be taught.Campus and
Facilities:West Preccint, and Westmead Research Hub, Brain
autoimmunity lab located at Kids Research at the Children’s Hospital at
Westmead
Brain autoimmunity lab, Kids Neuroscience Centre, Kids research, the
children's Hospital at Westmead

Project synopsis
Laboratory location
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Auxiliary supervisor
Project ID

2022S1-25

Project title

Project synopsis

How inositol polyphosphates promote deadly invasive fungal disease
Invasive fungal diseases (IFD) affect 300 million people and cause 1.5
million deaths/year globally, matching deaths from tuberculosis and
exceeding those from malaria. The therapeutic effect of the few drug
classes used to treat IFD, is compromised by poor adsorption/efficacy
and/or toxicity. Using the major human fungal pathogen Cryptococcus
neoformans as a model, we discovered a metabolic pathway that could
be exploited to create a new antifungal drug class. This pathway
synthesizes the inositol polyphosphate, IP7, which is critical for IFD. Using
molecular techniques like genome editing, RNAseq, pulldowns/Western
blot and mass spectrometry, this project will investigate how IP7
promotes IFD. This will create a knowledge base for how inhibitors
designed to block IP7 production, which we are developing as a novel
class of antifungal drug with an Australian Biotechnology company, would
treat IFD.

Laboratory location

The Westmead Institute for Medical Research
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Ashley Yang
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2022S1-26
Gene editing as a potential therapeutic strategy for telomere-related
bone marrow failure syndromes
In a subset of inherited bone marrow failure (BMF) patients, mutations in
telomerase result in abnormally short telomeres. We aim to establish in
vitro and in vivo models for telomere-related BMF syndromes in human
haematopoietic stem and progenitor cells (HSPCs), using the latest
developments in genome editing. Previously, we successfully introduced
patient-derived mutations in TERT (the gene encoding the catalytic
component of telomerase) into immortal K562 cells by CRISPR-Cas9. Next,
we will design prime editing strategies for TERT mutation, to compare the
efficiency and sequence accuracy between these two editing strategies,
and measure the expression and function of edited telomerase. This will
result in a biologically relevant disease model and will form the basis of a
potential gene therapy strategy.

Laboratory location

Children's Medical Research Institute

Project title
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2022S1-27
Investigating the links between the DNA damage response and
telomerase recruitment in cancer cells
Telomerase is an enzyme which is responsible for lengthening telomeres
in most cancer cells, allowing for their unlimited growth. Given that
telomerase is not expressed in most normal cells, telomerase inhibition is
an enticing target for anti-cancer therapy. However, while the function of
telomerase is well characterised, less is known about the processes which
regulate its function, including its recruitment to telomeres. We have
previously demonstrated that the DNA damage response is important in
regulating telomerase recruitment, while replication stress promotes this
process. Given this, we hypothesise that there is controlled interplay
between DNA replication, the DNA damage response and telomere
maintenance. This project will elucidate the links between these
processes using advanced microscopy techniques, genome editing and
biochemical analyses.

Laboratory location

Children's Medical Research Institute

Project title
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2022S1-28
Developing PRAME specific transgenic TCRs as a therapeutic to treat
cancer
You will be developing novel* T-cell receptors (TCRs) against cancer
antigens. Immune (T)-cells expressing chimeric and/or transgenic
receptors have recently revolutionised cancer treatment. T-cells isolated
from peripheral blood will be electroporated with gene sequences of the
TCRs, assessed using flow cytometry and tested for function using various
assays (Cytokine release, ELISA, cytotoxicity). This exciting and rewarding
therapeutic development project will lead to clinical translation. PRAME
(Preferential antigen in melanoma) is the tumour antigen that will be
targeted, as it is overexpressed in several cancers including leukaemia and
medulloblastoma. Students passionate or keen on learning about
immunology, molecular/cell biology, cloning, novel designs, cell culture
will find it enjoyable. Kids Research/WIMR have the required facilities to
provide a stimulating learning environment.

Laboratory location

Kids' Research, The Children's Hospital, Westmead

Project title
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2022S1-29
Taking aim at moving targets: Forcing receptor retention at the
membrane to improve childhood cancer treatments.
Taking aim at moving targets: Forcing receptor retention at the
membrane to improve childhood cancer treatments.The development of
therapies targeting membrane-bound kinase receptors and Chimeric
Antigen Receptor T (CAR T) cells are major advances in our ability to
successfully treat some of the most refractory cancers. Both approaches
work via targeting cell surface-associated receptors. However, cell
surface-receptors are continually trafficked from the surface and back
again, complicating efforts to successfully target these receptors. This
project seeks to determine whether forcing receptor retention at the cell
membrane can synergize with treatments targeting cell surfaceassociated receptors and thereby improve their efficacy. We will analyse
responses in cancer cell lines, 3D cancer cell spheroids and tumouroids
(tumour organoids) derived from children, using drugs that block receptor
trafficking in combination with therapeutic antibodies and novel CAR T
cell therapies under development in our unit.
Children's Cancer Research Unit, Kids Research, The Children's Hospital at
Westmead

Project title

Project synopsis
Laboratory location
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2022S1-30

Project title

Project synopsis

Health professionals’ use of online communities
Online health communities such as Facebook groups are a popular form
of social engagement and have been extensively studied as forms of
patient support and doctor-patient engagement. Less well studied is how
health professionals use these communities to connect with each other
for professional and interpersonal support. This project uses a mixed
method design of a questionnaire and qualitative interviews with current
Australian health professionals to understand how they use and give
meaning to their participation in peer networks for education, support
and social interaction across different platforms and communities. The
expected findings will show how participation in online communities
interlinks with their offline professional interactions and provides benefits
that may be inaccessible or unavailable in their offline worlds.

Laboratory location

Charles Perkins Centre, Camperdown

39

SCHOOL OF MEDICAL SCIENCES

Honours area

AMED (Westmead based only)

Primary Supervisor

Naisana Seyedasli

Email

naisana.seyedasli@sydney.edu.au

Auxiliary supervisor

Professor Anna defazio

Project ID

Project synopsis

2022S1-31
Establishment and validation of a functional assay for homologous
recombination for anticancer drug discovery
In this study we aim to use the novelty of CRISPR-Cas9 gene editing
technology to generate a real-time functional readout for homologous
recombination (HR) in ovarian carcinoma cells. Cells will be transfected
with a GFP-tagged CRISPR-Cas9 vector containing guide RNAs against
endogenous fluorescent reporters. The double strand DNA break induced
through this process will then be allowed to recover/repair through the
endogenous homologous recombination-mediated repair pathway in the
cells with the fluorescence recovery used as a measure for endogenous
HR capacity. This tool will then be validated in some of the existing
projects in the lab where impaired HR competency is observed to
response to various drug treatments.

Laboratory location

Westmead Centre for Cancer Research and Westmead Hospital

Project title
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2022S1-32
Investigating the role of epigenetics in the radiation-induced cellular and
molecular remodeling of human oral squamous carcinoma
This project will be based on existing RNA sequencing data derived from
oral squamous cell carcinoma (OSCC) 3D tumour spheroids building the
next step of a recent publication from the group in the British Journal of
Cancer, where a novel radiation-induced phenotype switch along the
epithelial-mesenchymal axis was reported. The project involves validation
of the mis-regulated epigenetic factors derived from the RNA sequencing
data, and functional analysis of select factors (based on literature) using
CRISPR-Cas9 gene editing technology to assess their roles upstream of the
described phenotype switch and their possible impacts on the level of
response to radiation using established colony assays.

Laboratory location

Westmead Centre for Cancer Research and Westmead Hospital
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2022S1-33
Surveying preferences for diet and physical activity in young people with
mild intellectual disability.
This project involves the development of a discrete choice experiment
(DCE) or preference survey, for use in a sample of young adults with mild
intellectual disability (ID). Young adults with ID have a unique
cardiometabolic health profile, and overall have reduced physical activity
and poorer diet quality compared to people without ID. The aim of this
study is to investigate how this young population may be motivated to
modify diet and physical activity behaviours, to align more with their
peers without ID. The DCE or preference survey can include hypothetical
interventions and can investigate their potential take-up or willingness to
participate in an intervention. This may include a component that does
not exist in their current dietary profile or a method for increasing their
participation in physical activity.

Laboratory location

Westmead Applied Research Centre
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2022S1-34

Project title

Project synopsis

Genomic investigation of neurodevelopmental disorders
This research proposes to investigate mechanisms underlying
neurodevelopmental disorders using in-vitro functional analysis and
computer-based structural modelling of variants identified within the
neurological disorders. This study is integrated into a multi-disciplinary
research group and projects that are part of an international
collaboration.

Laboratory location

Children's Hospital at Westmead
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2022S1-35

Project title
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Precision medicine in neurological disorders
This research aims to identify novel mechanisms underlying
neurodevelopmental disorders such as Malformations of Cortical
Development (MCD) using the latest technologies including genome
editing and brain organoids. This study will investigate disease
mechanisms at molecular and cellular level using various in silico and in
vitro analysis platforms. This project is part of multidisciplinary genomic &
proteomic program for precision medicine in neurodevelopmental
disorders. Key Words: Neuroscience, Human Genetics, Bioinformatics,
Brain organoids, Cellular imaging, Protein characterisation, 3D protein
modelling, Computer programming

Laboratory location

Children's Hospital at Westmead

44

SCHOOL OF MEDICAL SCIENCES

Honours area

AMED (Westmead based only)

Primary Supervisor

Seo-Kyung Chung

Email

seokyung.chung@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-36
Identifying the genetic causes of neurological disorders using nextgeneration sequencing technologies and in vitro functional platforms.
The glycinergic and GABAergic neurotransmission represents inhibitory
signals in the human central nervous system. Hyperekplexia (or startle
disease) is a rare paediatric neuromotor disorder and mutations in
glycinergic genes account for 50% of cases. We have collected the largest
global cohort of hyperekplexia cases from international sites over the past
20 years. In this project, we aim to identify novel genes and mechanisms
underlying hyperekplexia using the latest genetic technologies including
whole genome / exome sequencing. Key Words: Neuroscience, Human
Genetics, Bioinformatics, Next Generation sequencing data analysis,
alternative splicing analysis, Protein characterisation, 3D protein
modelling, Computer programming

Laboratory location

Children's Hospital at Westmead

Project title
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2022S1-37
Identifying the correct mechanisms underlying rare but devastating
childhood epilepsy syndromes using in silico and in vitro platforms.
Identifying the correct mechanisms underlying rare but devastating
childhood epilepsy syndromes using in silico and in vitro platforms.
Currently, no effective treatment is available for Dravet Syndrome (DS),
one of the most severe paediatric epilepsy syndromes. Identifying the
exact mechanisms underlying DS is crucial for future therapeutic
strategies. In this project, we will use both in silico and in vitro analysis
methods to investigate genetic mutations in Dravet syndrome at
molecular and cellular level. This project is also in collaboration with a
well-established international network.Key Words: Neuroscience, Human
Genetics, Bioinformatics, splicing assay, fluorescent image analysis,
Protein characterisation, 3D protein modelling

Laboratory location

Children's Hospital at Westmead
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2022S1-38

Project title
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Unlocking the mysteries of a childhood onset muscle disease
We have identified that changes in a novel neuromuscular disease gene,
PYROXD1, cause a severe muscle disease (myopathy) in children.
PYROXD1 is an oxidoreductase enzyme that has a function that is
essential for cell and animal life, but we are still working out exactly what
that function is. We now have two mouse models and multiple cell lines
to study what PYROXD1 does. This project will use western blot,
fluorescent staining, and oxidative assays to define the pathway that
PYROXD1 regulates. Facilities within Kids Research and Westmead Hub
will be used.

Laboratory location

Kids Research, Westmead
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2022S1-39
Investigate the application of C-Circles testing as a liquid biopsy approach
for osteosarcoma
Liquid biopsy is rapidly gaining traction for potentially revolutionising
cancer diagnosis and treatment through blood-based utilization of
tumour-specific shed biomolecules, such as cell free circulating tumour
DNA (ctDNA). Our research team aims to will investigate if C-Circles (CC) telomeric DNA by-products exist in over 50% of osteosarcoma, but not in
normal cells - can be used as a ctDNA biomarker for osteosarcoma. We
will preform quantitative molecular techniques to identify CC in tumour
samples, and generate pre-clinical data by assessing CC in blood samples
collected from those patients at different time points during treatment.
We will evaluate the utility of this approach to better risk-stratify patients
and to improve our ability to monitor treatment response.

Laboratory location

The Children’s Hospital at Westmead
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2022S1-40
Analysis of whole genome sequence data and functional validation of
identified novel germline alterations from childhood cancer patients
Germline mutations in cancer predisposition genes (CPG) are associated
with increased risks of developing cancer in children. Our team is part of a
multicentre study of family-based whole genome sequence (WGS) in
every child with newly diagnosed cancer in NSW. The student will analyse
WGS data using both commercial and research-based pipelines, to
identify pathogenic variants in known CPGs. The second aim is to assess
the prioritised functional consequences for novel variants identified as
unknown significance in that type of childhood cancer. The project will
provide opportunities to learn WGS-related bioinformatics analysis and
curations. Functional analysis will involve cloning, PCR and Sanger
sequencing, expression analysis using Western blotting or real-time PCR,
immunohistochemistry staining, and confocal microscopy.
Children's Cancer Research Unit, Kids Research at The Children's Hospital
at Westmead

Project title

Project synopsis
Laboratory location
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Honours area

AMED (Westmead based only)

Primary Supervisor

Yuyan Chen

Email

yuyan.chen@sydney.edu.au

Auxiliary supervisor

Drs Kavitha Gowrishankar and Dianne Sylvester

Project ID

2022S1-41
Testing neuroblastoma cell lines with CAR T cells and molecular profiling
to identify targets for immunotherapies
The primary aim of this project is to develop new immunotherapy for
neuroblastoma (NBL) which is the third most common cancer in children.
We will test our new chimeric antigen receptor (CAR) T-cells targeting the
antigen EphA2 against a range of neuroblastoma cells, using cytotoxicity
assays and determining release of effector cytokines by cytokine bead
arrays. The second important aim will evaluate expression of biomarkers
and additional antigens that could be combined for development of
therapies using either CARs and/or engineered T cell receptors (TCRs). A
panel of ~15 NBL cell lines will be examined using flow cytometry and
Western blot analysis for this purpose. CCRU at KR has the required
expertise and facilities to develop novel therapies for NBL.
Children's Cancer Research Unit, Kids Research at The Children's Hospital
at Westmead

Project title

Project synopsis
Laboratory location
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Honours area
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Primary Supervisor

Yuyan Chen

Email

yuyan.chen@sydney.edu.au

Auxiliary supervisor

Drs Kavitha Gowrishankar and Dianne Sylvester

Project ID

2022S1-41
Testing neuroblastoma cell lines with CAR T cells and molecular profiling
to identify targets for immunotherapies
The primary aim of this project is to develop new immunotherapy for
neuroblastoma (NBL) which is the third most common cancer in children.
We will test our new chimeric antigen receptor (CAR) T-cells targeting the
antigen EphA2 against a range of neuroblastoma cells, using cytotoxicity
assays and determining release of effector cytokines by cytokine bead
arrays. The second important aim will evaluate expression of biomarkers
and additional antigens that could be combined for development of
therapies using either CARs and/or engineered T cell receptors (TCRs). A
panel of ~15 NBL cell lines will be examined using flow cytometry and
Western blot analysis for this purpose. CCRU at KR has the required
expertise and facilities to develop novel therapies for NBL.
Children's Cancer Research Unit, Kids Research at The Children's Hospital
at Westmead

Project title

Project synopsis
Laboratory location
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Honours area

AMED (Westmead based only)

Primary Supervisor

Sanjay Swaminathan

Email

sanjay.swaminathan@sydney.edu.au

Auxiliary supervisor

Dr Grant Parnell

Project ID

2022S1-42

Project title

Project synopsis

EBV and the Immune System in Systemic Lupus Erythematosus
Systemic Lupus Erythematosus (SLE) is a relatively rare autoimmune
disorder that predominantly affects young women. It can potentially
involve any organ and leads to significant morbidity and mortality. There
is also a significant association between SLE risk and Epstein-Barr virus
(EBV) infection. This project aims to better define the links between SLE
genetic risk genes and EBV infection. Gender differences in risk gene
expression following EBV infection will also be studied. We are also
investigating targeting EBV directly with molecular techniques as a novel
way of treating (and possibly preventing) SLE. Techniques used: Cell
culture, qPCR, flow-cytometry.

Laboratory location

Westmead Institute for Medical Research
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Primary Supervisor

Graham Ogle

Email

graham.ogle@sydney.edu.au

Auxiliary supervisor

Professor Stephen Colagiuri

Project ID

Project synopsis

2022S1-43
Cost-effectiveness and clinical impact of interventions in Type 1 diabetes,
using the T1D Index
The T1D Index Project is a novel mathematical modelling initiative of
JDRF, the Life for a Child Program (hosted by Diabetes NSW) and other
partners. It provides type 1 diabetes prevalence estimates at all ages for
all countries. Some diabetes complications data are also incorporated.
The Index's first version will be released in January 2022. This project will
further develop the Index sources and analysis to study, at different
country income levels, the cost-effectiveness and impact of one or more
specific interventions (such as introduction of continuous glucose
monitoring). The student will work alongside global diabetes experts and
the JDRF data scientist. Strong statistical skills, and a knowledge
of/willingness to learn R and mathematical modelling skills is an
advantage.

Laboratory location

Diabetes NSW, Arundel St., Glebe

Project title
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AMED (Westmead based only)

Primary Supervisor

Michaela Yuen

Email

michaela.yuen@sydney.edu.au

Auxiliary supervisor

Sandra Cooper

Project ID

2022S1-44

Project title

Project synopsis

Regulation of translation initiation of LMOD3 by RNA interference.
Loss of function mutations in leiomodin-3 (LMOD3) cause neonatally
lethal muscle weakness, myofibre atrophy and disruption of the muscle
contractile apparatus, suggesting that LMOD3 is critical for sarcomere
structure. Interestingly, LMOD3 protein is also absent in another genetic
form of myopathy due to mutations in KLHL40. The current hypothesis is
that KLHL40 stabilises LMOD3 protein, providing an important
pathomechanistic link between KLHL40 and LMOD3 related muscle
disease. This study aims to confirm the link between KLHL40 and LMOD3
and explore dsRNA response as an alternative pathway regulating the
levels of LMOD3 protein using cell culture models. Detailed knowledge of
the transcriptional/translational regulation of LMOD3 is critical for the
development of targeted treatments for KLHL40 and LMOD3 related
disease.

Laboratory location

Kids Research, The Children's Hospital at Westmead
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Primary Supervisor

Michaela Yuen

Email

michaela.yuen@sydney.edu.au

Auxiliary supervisor

Sandra Cooper

Project ID

Project synopsis

2022S1-45
MYOD1-myogenesis for RNA-diagnostics of muscle genes in undiagnosed
families
Patients with genetic muscle diseases rely on a genetic diagnosis for
clinical care, family planning and treatment. While initial diagnostic
efforts focused on protein-coding genomic regions, it is becoming
increasingly clear that, often, the answer lies in the non-coding areas,
requiring mRNA analysis in a tissue showing candidate gene expression.
This project will address the following important issue: For some families,
we have identified putative splice-altering variants in genes expressed
only in muscle. However, a muscle biopsy from the proband is not
available for RNA testing. To diagnose these patients, we will implement
MYOD1-transdifferentiation to generate muscle-like cells from patient
skin and urine samples. We hypothesis that MYOD1-transdifferentiation
will achieve muscle-equivalent gene expression and splicing suitable for
RNA diagnostic.

Laboratory location

Kids Research, The Children's Hospital at Westmead

Project title
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Primary Supervisor

Julie Redfern

Email

qiang.tu@sydney.edu.au

Auxiliary supervisor

Qiang Tu

Project ID

Project synopsis

2022S1-46
Effectiveness of telehealth in improvement of clinical outcomes among
patients with hypertension and diabetes in primary care: a systematic
review and meta-analysis
There is an increasing utilisation of telehealth in the management of
chronic conditions. However, effectiveness of telehealth in improving
clinical outcomes of patients with hypertension and diabetes in primary
care has not been fully explored. The project will apply a method of
systematic review and meta-analysis to provide an exhaustive summary
of current evidence and comprehensively assess its effectiveness. The
process of systematic review includes three phases: 1. Planning (specify
research questions; develop and validate review protocol), 2. Conducting
(database searches; study selection; study quality assessment; data
extraction, synthesis and analysis), 3. Documenting (write publication and
disseminate results). Study findings will provide crucial evidence to inform
health policy and clinical practice to improve the management of
hypertension and diabetes.

Laboratory location

Not applicable

Project title
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Primary Supervisor

Alexander Stephen

Email

stephen.alexander@sydney.edu.au

Auxiliary supervisor

Yuan Min Wang

Project ID

2022S1-47

Project title

Project synopsis

A Kidney Transplant for Life S1 2022
Currently patients receiving kidney transplants are on lifelong
immunosuppression and expect to lose the kidney to immune and other
injury and to develop complications related to the immunosuppression.
This project is based on a number of strategies in our lab to genetically
alter the kidney to improve its function including making kidneys deficient
in GSDM and MHC. It will involve skills in genetics, immunology and
animal models of transplantation.

Laboratory location

Centre for Kidney Research Kids Research CHW
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Honours area

AMED (Westmead based only)

Primary Supervisor

Ellis Patrick

Email

ellis.patrick@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-48

Project title

Project synopsis

Data-intensive science to understand the molecular aetiology of disease
Biotechnological advances have made it possible to monitor the
expression levels of thousands of genes and proteins simultaneously
promising exciting, ground-breaking discoveries in complex diseases. This
project will focus on the application and/or development of statistical and
machine learning methodology to analyse a high-dimensional biomedical
experiment. Specialising in bioinformatics, my group works on projects
spanning multiple diseases including melanoma, acute myeloid leukemia,
Alzheimer's disease, multiple sclerosis and HIV. We also work with various
high-throughput technologies including single-cell RNA-Seq, SWATH-MS,
flow cytometry, CyTOF, CODEX imaging and imaging mass cytometry.

Laboratory location

WIMR
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Honours area

AMED (Westmead based only)

Primary Supervisor

Stephen Alexander

Email

stephen.alexander@sydney.edu.au

Auxiliary supervisor

Hugh McCarthy/Yuan Min Wang

Project ID

2022S1-49

Project title

Project synopsis

Curing Genetic Kidney Disease
The project will take place in the Centre for Kidney Research where we
have been identifying and characterizing a range of genetic kidney
diseases and developing treatments. We have identified the genetic basis
of a number of kidney disorders with a particular interest in nephrotic
syndrome affecting the podocytes in the kidney.The project will address
the identification of mutations causing nephrotic syndrome and the steps
to confirm pathogenicity.Human podocyte cell cultures will be used.
Characterized mutations will be further studied with the development of
CRISPR reagents to introduce the mutations into cell culture and to look
developing animal models. Strategies to treat identified mutations using
gene therapy approaches.

Laboratory location

Centre of Kidney Research
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Honours area

AMED (Westmead based only)

Primary Supervisor

Nicholas Manolios

Email

nicholas.manolios@sydney.edu.au
A/Prof Jonathon Arnold; Brain and Mind Centre, Mallett Street, University
of Sydney

Auxiliary supervisor
Project ID

Project synopsis

2022S1-50
Evaluation of tolerability, and efficacy of transdermal application of
cannabidiol (CBD) and palmitoylethanolamide (PEA) in patients with
osteoarthritis: Pharmocokinetic study of CBD and PEA applied to skin
Evaluating the pharmacokinetics of cannabidiol (CBD) and
palmitoylethanolamide (PEA) applied to skin for future clinical trials in
osteoarthritis

Laboratory location

Level 3, REN building, Westmead; Brain and Mind Centre, Mallett Street,

Project title
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Primary Supervisor

Ali Azimi

Email

ali.azimi@sydney.edu.au

Auxiliary supervisor

Prof Pablo Fernandez-Penas

Project ID

Project synopsis

2022S1-51
Can proteomic analysis of scarless biopsies discriminate between eczema,
psoriasis and actinic keratosis?
Eczema, psoriasis and actinic keratosis are different skin lesions.
Currently, physical examination of the lesions by the naked eye or with
the assistance of imaging technologies such as dermoscopy is the main
approach in diagnosing these lesions. However, these lesions may
sometimes be mistaken for one another especially when they present
with similar clinical features and appearances. Any misdiagnosis or
delayed diagnosis will have undesired consequences for the patients.
Currently, there are no validated biomarkers to complement the
conventional diagnoses. In this project, we propose using non-invasive
patient sample collection, tape-stripping, coupled with state-of-the-art
mass-spectrometry-based proteomic technique to identify lesion-specific
protein biomarkers for improved diagnosis of these lesions. Subsequently,
this may aid in the development of targeted therapies and personalized
medicines.

Laboratory location

The Westmead Institute for Medical Research

Project title

61

SCHOOL OF MEDICAL SCIENCES
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Primary Supervisor

Ali Azimi

Email

ali.azimi@sydney.edu.au

Auxiliary supervisor

Prof Pablo Fernandez-Penas

Project ID

2022S1-52

Project title

Project synopsis

Integrative proteomic and genomic analysis of early melanoma lesions
Australia has the second-highest melanoma rates in the world (after New
Zealand), and melanoma represents a huge burden to the Australian
health system with treatment costs alone surpassing $201 million
annually. This figure is expected to grow substantially with the expansion
of new therapies for late-stage disease. Melanomas may progress from
non-life-threatening pigmented lesions to minimally invasive melanoma
and eventually to the deadly disease in open sight. Detection of pre- or
early melanoma lesions is expected to save lives, reduce morbidity and
costs associated with the treatment of late-stage disease, and reduce the
high socio-demographic inequalities in melanoma outcomes.The
integration of proteomics with genomics and transcriptomics, termed
proteogenomics, is an emerging approach that promises to advance basic,
translational and clinical research. By combining genomics and proteomic
information, new insights can be gained due to a more complete and
unified understanding of complex biological processes.In this project,
using various bioinformatics tools, we will analyse and integrate
informative features from the already collected proteomic (inhouse) and
genomic (obtained from repositories) data from early melanoma lesions.
This will help us with a better understanding of the disease mechanisms
and will also provide evidence on the value of a combination of genes and
proteins as a diagnostic biomarkers and a potential therapeutic target.

Laboratory location

The Westmead Institute for Medical Research
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Primary Supervisor

Ali Azimi

Email

ali.azimi@sydney.edu.au

Auxiliary supervisor

Prof Fernandez-Penas

Project ID

Project synopsis

2022S1-53
Validation of a proteomic model for the early detection of primary
cutaneous squamous cell carcinoma at risk of metastasis
Cutaneous squamous cell carcinoma(cSCC) is a common and
heterogeneous skin malignancy worldwide. Most cSCC tumours are
treatable with surgical excision, however, around 5% and as high as 37%
of the biologically more aggressive tumours migrates metastasise to
nearby lymph nodes or distant organs. The identification of tumours at
risk of metastasis remains a challenge for up to 30% of the cases that lack
any defining clinical and histological features of high-risk cSCC. Using a
mass spectrometry-based proteomic approach, we have identified a set
of 12 proteins that can predict with up to 85% accuracy if a primary cSCC
lesion would metastasise to regional body sites. The current project aims
to validate this proteomic model in an independent cohort of cSCC
patient samples obtained from multiple sites across New South Wales.
Samples will be obtained from biobanks and processed with mass
spectrometry. The already developed 12-set protein model will be applied
to the proteomic dataset to predict lesions with the risk of metastasis.
The result will be compared against the actual patient data. Upon
successful validation, our proteomic model will have the potential to
assist clinicians with metastatic risk assessment and appropriate
management of cSCC lesions, leading to improved patient outcomes and
reduced costs.

Laboratory location

The Westmead Institute for Medical Research

Project title
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Primary Supervisor

Najla Nasr

Email

najla.nasr@sydney.edu.au

Auxiliary supervisor

Caroline Royle and Tony Cunningham

Project ID

2022S1-54

Project title

Project synopsis

Interferons in HIV immunity and reactivation
One of the main focusses of our lab is investigating the interplay of type I
IFN (IFN-I) and HIV infection. IFN-I is a key component of the innate
response, as it limits viral replication and recruits T cells to the site of
infection. However our lab have demonstrated that HIV directly inhibits
the production of IFN-I in dendritic cells (DC) and macrophages, and this
most likely enables HIV to establish infection. Conversely, we have shown
that once infection is established, production of IFN-I from plasmacytoid
DC reactivates latent HIV in resting CD4 T cells. The aim of this project will
be to further elucidate the mechanisms by which IFN-I can regulate HIV
infection in human lymphoid and myeloid cells. The project will utilise
techniques including cell isolation, cell culture, flow cytometry and qPCR.
All work will be carried out in laboratories at WIMR as well as using
facilities part of Westmead Research Hub.

Laboratory location

WIMR
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Primary Supervisor

Anna Singleton

Email

anna.singleton@sydney.edu.au

Auxiliary supervisor

Julie Redfern

Project ID

Project synopsis

2022S1-55
#BreastCancerMedsSuck: evaluating breast cancer medication complaints
on Twitter
Approximately 70% of breast cancer survivors endocrine therapy
medication for 5-10 years after active treatment (surgery, chemotherapy,
radiotherapy) to lower their risks of their cancer returning. However,
medication non-adherence is common. Side effects (fatigue, joint pain,
hot flushes) are a major cause of medication cessation. Understanding
women’s concerns or challenges with these medications can help us
support them better. Many women discuss issues with endocrine therapy
medications on Twitter. This study will search hashtags related to
endocrine therapy medications and the challenges and reasons for
stopping medications will be analysed thematically. During this project,
you will gain skills to:• Analyse qualitative (written) data• Systematically
search Twitter• Write a first-author publication• Present your research to
a broad audience

Laboratory location

Working from home

Project title
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Primary Supervisor

Anna Singleton

Email

anna.singleton@sydney.edu.au

Auxiliary supervisor

Julie Redfern

Project ID

2022S1-56

Project title

Project synopsis

Breast cancer mobile applications: what’s the evidence?
Breast cancer apps are abundant. However, it is unclear if available apps
are of high quality or contain information that is based in science. Your
project will systematically evaluate freely-available breast cancer mobile
applications available on the Australian Apple iTunes and Google Play app
stores using the Mobile App Rating Scale (MARS). To conduct this project,
you will only need access to the internet and a computer. By the end of
the project, you will have skills to:• Systematically search and critically
evaluate mobile applications and their content• Write a first-author
scientific publication• Present research findings to a broad
audienceResearch question: Are available mobile applications high quality
and based in scientific evidence?

Laboratory location

Working from home
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Primary Supervisor

Vincent Lee

Email

vincent_lee@wmi.usyd.edu.au

Auxiliary supervisor

Qi Cao

Project ID

2022S1-57

Project title

Project synopsis

Innate immunity and vascular calcification
The enormous burden of disease in patients with CKD is mostly due to
their increased risk of cardiovascular disease. However, unlike the general
population, treatment of traditional risk factors for CAD such as
hyperlipidaemia is not effective in the presence of CKD. In patients with
CKD, the predominant pathological lesion in the artery is located in its
medial layer, comprising deposits of calcium that in severe cases
resemble bone, and is termed arteriosclerosis. The presence of medial
calcification is clinically relevant, as its severity correlates with long-term
mortality. Macrophages are likely to be involved in medial arterial
vascular calcification (VC) in CKD. Coronary arteries in CKD patients have
greater numbers of macrophages in the vascular media, particularly in
calcific lesions, suggesting a damaging role for macrophages. However,
genetic knockdown of osteoprotegerin, a known downregulator of
osteoclast function, leads to extensive vascular calcification. These data
support the hypothesis that macrophages play an active role in medial
vascular calcification in chronic kidney disease, but whether or not they
are protective or damaging is a key question. The vascular smooth muscle
cell (VSMC) is a key player in the pathogenesis of VC, and a potential
target for macrophages. In response to uremic toxins or elevated calcium
and phosphate levels, VSMCs produce lipid-filled vesicles from apoptotic
cells or produce matrix vesicle which provide a nidus for calcium
deposition, and VSMC also undergo osteochondrocytic
transdifferentiation in response to elastin fragmentation, extracellular
phosphate and oxidised LDL. In this honours project you will examine the
role of innate immunity, specifically the biology of vascular smooth
muscle cells and their interaction with macrophages using in vivo and in
vitro models.

Laboratory location

WIMR Level 5
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Primary Supervisor

Hilda Pickett

Email

hpickett@cmri.org.au

Auxiliary supervisor

Christopher Nelson

Project ID

2022S1-58

Project title

Project synopsis

Investigating oncogenic mechanisms of the Eyes Absent protein EYA4
The Eyes Absent family (EYA1-4) is a group of proteins originally
characterized as transcriptional regulators in the retinal determination
network in Drosophila. Later, it was found that these proteins also have
tyrosine phosphatase activity, which is important for embryonic
development. While the expression of EYAs is usually silenced after
embryonic development, they can become expressed in tumours where
they have been shown to have oncogenic activity. Specifically, EYA4 is
commonly activated in neuroblastoma. We have established functional
roles for EYA4 in dephosphorylating PLK1, a master regulator of mitosis,
and in the regulation of DNA damage repair. We aim to investigate (i) the
PLK1-EYA4 interaction in neuroblastoma, and (ii) the regulation of DNA
repair by EYA4.

Laboratory location

Children's Medical Research Institute
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Primary Supervisor

Kerrie Sandgren

Email

kerrie.sandgren@sydney.edu.au

Auxiliary supervisor

Naomi Truong

Project ID

2022S1-59

Project title

Project synopsis

Mode of action of mRNA vaccines in human lymph nodes
Part of our lab’s research is focused on improving vaccines, particularly
for older adults who typically do not respond as well to vaccination. We
have developed a model to test vaccine components in extracted human
lymph nodes to see how they work. In this project we will investigate how
mRNA vaccines, such as the COVID-19 vaccine, stimulate the lymph node
to initiate an immune response. We are intrigued to know whether lymph
nodes from older adults (>70 years old) respond differently to younger
lymph nodes to uncover clues on how to boost the performance of these
vaccines in older people. This knowledge could facilitate the development
of new vaccines or improve existing vaccines to be more effective,
particularly in the ageing population.

Laboratory location

Westmead Institute
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Primary Supervisor

Alexander Sobinoff

Email

hpickett@cmri.org.au

Auxiliary supervisor

Hilda Pickett

Project ID

2022S1-60

Project title

Project synopsis

The role of RNA binding proteins in the DNA replication stress response
Accurate genomic replication can be impeded by the formation of DNA
lesions, resulting in replication stress. The DNA replication stress response
(RSR) resolves these lesions to ensure correct replication. When the level
of replication stress reaches a point where the RSR can no longer ensure
replication fidelity, cells undergo senescence and/or apoptosis. Defects in
the RSR allow cells to evade senescence and continue proliferating,
ultimately leading to mutations and chromosomal aberrations that
promote early tumorigenesis.This project involves the functional
characterisation of a family of RNA binding proteins which play an
important role in resolving DNA:RNA lesions and G-quadruplex secondary
structures, both of which cause replication stress and are strongly
associated with the ends of linear chromosomes (telomeres).

Laboratory location

Children's Medical Research Institute
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Primary Supervisor

Li-Chuen Wong

Email

li.wong@health.nsw.gov.au

Auxiliary supervisor

Deshan Sebaratnam

Project ID

2022S1-61

Project title

Project synopsis

Development of a Registry for Disorders of Keratinisation
Vascular anomalies are diseases of arteries, veins, capillaries and/or
lymphatics. They often present congenitally or in infancy and are seen in
paediatric dermatology clinics for tertiary management. Diagnosis and
management of these conditions have been encumbered by their rarity
and lack of homogeneity in nomenclature. Management has been
revolutionised in the past decade as our understanding of the genetic
defects underlying these conditions broadens and more novel therapeutic
options become available, including targeted therapies. The goal of this
study is to develop a registry of complex vascular anomalies. Thereafter,
the clinical data will be collated to help better understand which patients
are likely to benefit from these new biologic and novel treatments.
Information will be collected from patient medical records.

Laboratory location

The Children's Hospital at Westmead, Dermatology Department
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Primary Supervisor

Laura Lindsay

Email

laura.lindsay@sydney.edu.au

Auxiliary supervisor

Sam Dowland

Project ID

Project synopsis

2022S1-62
Exocytosis in Uterine Epithelial cells – control of maternal fetal
communication
Maternal foetal communication is important during early pregnancy. The
uterus communicates with the implanting blastocyst via release of cellular
contents and signals via a process of exocytosis. Precise mechanisms
regulating exocytosis in uterine epithelial cells is currently unknown.
Understanding exocytosis could advance development of a non-invasive
uterine receptivity marker to improve pregnancy rates during IVF in
humans and agricultural species. This project will use
immunofluorescence microscopy, western blotting and ELISAs. There is
the opportunity to use rat uterine samples to study in vivo mechanisms as
well as a cell culture model to study exocytosis using receptive and nonreceptive human endometrial cells lines.

Laboratory location

MFB

Project title
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Samson Dowland

Email

sam.dowland@sydney.edu.au

Auxiliary supervisor

Laura Lindsay

Project ID

Project synopsis

2022S1-63
Developing a new non-hormonal contraceptive - investigating the
endometrial impacts
The current contraceptive choices for women are limited and most rely
on disrupting the natural reproductive hormone cycle. We are developing
a new non-hormonal intrauterine device (IUD) that would provide an
alternative for women. This project will examine the impact of this IUD on
the endometrium, investigating whether it affects uterine receptivity or
causes inflammation or other side-effects. This will be explored in our
animal model using a combination of techniques including electron
microscopy and immunofluorescence.

Laboratory location

MFB

Project title
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Email

filip.braet@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-64
Establishment of a new multimodal correlative microscopy approach for
cellular analysis across length scales
This project aims to establish a highly versatile bioimaging workflow for
multidimensional imaging of cell structures across vastly different length
scales. Successful implementation of this novel approach will harness the
fundamental advantages inherent to the various imaging modalities. The
combined modalities offer information not currently available by any
single microscopy platform. Previously, we successfully implemented
state-of-the-art approaches to correlate light and electron microscopy
(CLEM) data but in limited volumes due to the immense information
within datasets. In this workflow, we aim to collect larger quantities of
data to permit rigorous statistical analysis. Herein, we will take advantage
of our latest micro-CT platforms to record ROIs in existing tissue samples
in their relevant microanatomical context for subsequent CLEM analysis.

Laboratory location

Madsen Building - F09

Project title
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Auxiliary supervisor
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2022S1-65
The Human Liver Atlas Project – With a Reference to Ultrastructural
Pathology
We collected thousands of unique electron microscopy micrographs over
8-years, detailing various structural aspects of the human liver. The image
collection, amounting to over 50 gigabytes of data, was derived from jetfixed liver biopsies of patients with a history of liver disease. This project
is well-suited for an enthusiastic student with a keen eye for
ultrastructural detail who wishes to familiarise themselves with the
structure-function relationships of liver biology and pathobiology. Image
data will be selectively grouped and described in minute detail under
close guidance. Thorough morphometric analysis will be next employed to
disclose whether the observed (sub)cellular changes can be related to
liver diseases such as excess fat storage and cancer. This project is heavily
focussed around bioimage analysis.

Laboratory location

F09 - Madsen Building

Project title
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Auxiliary supervisor

Elizabeth Hegedus

Project ID

2022S1-66

Project title

Project synopsis

Medications and pregnancy: The role of the dentist – A descriptive study
Safe use of medications during pregnancy requires a comprehensive
understanding of risk-benefit profiles for individual treatments. Yet
dentists are often reluctant to treat pregnant women even when the
benefits outweigh the risks even though there is a clear association
between periodontal disease and poor birth outcomes. Dentists
understanding and application of the Australian pregnancy categories are
also unknown. This study aimed to gauge dentists’ experiences and needs
in the treatment of pregnant women. Semi-structured interviews (audiorecorded or documented using field notes) will be performed with
community dentists in Australia (either face-to-face or via zoom) and
transcribed verbatim. Snowball recruitment will be used and interviews
are conducted until saturation, generally 20. Inductive thematic analysis
will be conducted using the NVivo software.

Laboratory location

Anderson Stuart building

76

SCHOOL OF MEDICAL SCIENCES

Honours area
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Primary Supervisor

Elizabeth Hegedus

Email

elizabeth.hegedus@sydney.edu.au

Auxiliary supervisor

Helen Ritchie

Project ID

Project synopsis

2022S1-67
What is feedback anyway? Student perceptions of electronic feedback
pre- and post-COVID19
With the transition to large cohort and online teaching there has been a
shift to the provision of electronic feedback which, by necessity,
accelerated dramatically during 2020. A recent study (El Shaer et al 2020)
found that students more used to online marking have higher
expectations of e-feedback.This study aims to: define what students
consider feedback to be; and evaluate the relation between students’
expectations and perception of quality feedback, particularly electronic
feedback, in ‘pre-COVID19’ and ‘post-COVID19’ cohorts. A REDCap Survey
will be used to collect data on demographics, and to gauge the students’
definition, perceptions and expectations of feedback. Focus groups will be
used to obtain extended open responses.Facilities required: Access to a
hotdesk, computer and REDCap.

Laboratory location

Student needs a hotdesk and access to a computer.

Project title
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Honours area

ANAT

Primary Supervisor

Helen Ritchie

Email

helen.ritchie@sydney.edu.au

Auxiliary supervisor

Elizabeth Hegedus

Project ID

2022S1-68

Project title

Project synopsis

3D Scanning and VR Anatomy : Design, development and implementation
Anatomy teaching traditionally incorporate the use of images, anatomical
models and prosected cadavers. While these modalities are often
perceived as the benchmark for knowledge acquisition, they are not
translatable to asynchronous learning or where a laboratory is unavailable
as occurred for remote and local students during covid. A recently
acquired high-resolution 3D scanner seeks to bridge this divide. This study
aims to develop high quality 3D images to augment currently available
resources for both online delivery as well as VR. These resources will then
be ‘gamified’ for use in self-directed anatomy classes. The developed
resources will then be validated by comparison to commonly used
teaching methods using quizzes, surveys and focus groups. Students will
be involved in resource development, educational design and betatesting.

Laboratory location

FMH Media Lab
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Honours area

ANAT

Primary Supervisor

Elizabeth Hegedus

Email

elizabeth.hegedus@sydney.edu.au

Auxiliary supervisor

Helen Ritchie

Project ID

2022S1-69

Project title

Project synopsis

Turning a virtual skeleton into a 'radiograph'
A key aspect of learning anatomy is the ability of students to use their
spatial understanding of 3D anatomy to interpret 2D images such as
radiographs and CT. This project aims to: 1) develop an asynchronous
online learning tool, in the form of computer-based 3D visualisations of
the skeleton, using an Artec 3D scanner and gaming software, so the
‘skeleton’ may be assembled, disassembled and transformed into
manipulable ‘radiographs’, observable from varying radiographical views,
and 2) evaluate its effectiveness to assist students to interpret 2D
radiograph and CT images.REDCap will be used to collect data from
quizzes and surveys. Focus groups will be used to gain a more nuanced
understanding of students learning.Facilities: FMH Media Lab, hotdesk,
computer.

Laboratory location

FMH Media lab. Student needs a hotdesk and access to a computer.
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Honours area

ANAT

Primary Supervisor

Katie Dixon

Email

katie.dixon@sydney.edu.au

Auxiliary supervisor

Guy Lyons

Project ID

Project synopsis

2022S1-70
Uncovering early markers that predict efficacy of sun protective agents in
reducing skin carcinogenesis
Key contributors to development of ultraviolet radiation (UV)-induced
skin tumours are UV-induced DNA damage and immune suppression. The
vitamin D hormone, 1,25-dihydroxyvitamin D, reduces DNA damage,
immune suppression and skin tumours, as do some vitamin D analogs. Yet
several potentially photoprotective agents examined have reduced UVgenerated DNA damage and immune suppression, but not skin tumours.
Testing for efficacy against skin tumours is a long (40 weeks) and
expensive process. Thus, the aim of this project is to find readily
measurable markers to identify agents that will reduce skin tumours,
since reductions in UV-induced DNA damage and immune suppression
alone are not necessarily predictive. Techniques include but are not
limited to: immunohistochemistry, western blot, image analysis.

Laboratory location

Camperdown Campus, Medical Foundation Building K25

Project title
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Cell and Developmental Biology
Honours 2022
Honours area

CELL

Primary Supervisor

Frank Lovicu

Email

frank.lovicu@sydney.edu.au

Auxiliary supervisor

Dr Katie Dixon

Project ID

Project synopsis

2022S1-71
Regulation of TGFbeta-induced EMT (epithelial to mesenchymal
transition) leading to cataract development
Identify different signalling pathways downstream of TGFbeta that lead to
changes in cell behaviour typical of cataractous cells. Will use an
established animal model and primary tissue culture to stimulate cataract
like changes in lens cells with TGFbeta. Characterise cells using light and
epi-fluorescent microscopy/confocal microscopy. Carry out
immunofluorescence and western blotting to examine changes in
proteins, and if time permits, carry out a transcriptome analysis to look
for changes in gene expression leading to cataract. Data analysis.

Laboratory location

K25 Medical Foundation Building

Project title
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Honours area

CELL

Primary Supervisor

Melkam Kebede

Email

melkam.kebede@sydney.edu.au

Auxiliary supervisor

Belinda Yau

Project ID

2022S1-72

Project title

Project synopsis

A novel Golgi protein in proinsulin sorting
In patients with T2D, an increased demand for insulin (usually from insulin
resistance) confronts a failure of β-cells to meet this demand. The failure
can be due to defects in proinsulin sorting into secretory vesicles prior to
its processing to mature insulin. The mechanism of proinsulin sorting into
secretory vesicles is poorly understood and this project aims to study a
candidate Golgi resident protein that may be responsible for this process.
Insights from this work could lead to the development of novel
therapeutic approaches aimed at proper trafficking of proinsulin resulting
in efficient processing to insulin and hence availability of insulin for
secretion.

Laboratory location

Charles Perkins Centro
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Honours area

CELL

Primary Supervisor

ASHISH MISRA

Email

ashish.misra@sydney.edu.au

Auxiliary supervisor

Sanjay Patel

Project ID

Project synopsis

2022S1-73
Cell reprogramming as a novel tool to stabilize advanced atherosclerotic
plaque
Clinical Problem. 1 in 4 Australian deaths is due to Coronary Heart
Disease, making it the leading cause of death in our nation. Build-up of
plaque within arteries, in a process termed atherosclerosis, is the
principal driver of CHD. Unlike stable plaques, unstable plaques are like
‘ticking time bombs’: they occur at more sites, are more aggressive and
are more likely to rupture causing thrombus formation resulting in heart
attacks and stroke. Preventing the rupture of unstable plaques remains a
major unmet need in clinical cardiology. In this project, we will reprogram
plaque cells to increase disease protective cells which will stabilize
plaques and prevent rupture. We will be using advanced transgenic mice,
scRNA-Seq, FACS and confocal microscopy.

Laboratory location

Heart Research Institute (HRI) 7, Eliza St. Newtown

Project title
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Honours area

CELL

Primary Supervisor

ASHISH MISRA

Email

ashish.misra@sydney.edu.au

Auxiliary supervisor

Sanjay Patel

Project ID

Project synopsis

2022S1-74
Modulating coronary atherosclerosis through perivascular adipose tissue
(PVAT).
Perivascular adipose tissue (PVAT) anatomically proximal to vasculature
has a distinctive cellular composition that modulates a range of
cardiovascular disease (CVD) processes. Recently, it was shown that PVAT
and the vessel wall communicate bidirectionally through release of
inflammatory molecules, adipokines and oxidative products; as such,
PVAT may be a potential therapeutic target in cardiovascular disease. We
have shown that anti-inflammatory therapy in CV disease significantly
reduced inflammatory trans-coronary cytokine levels. In this project, we
aim to investigate if reducing inflammation prior to cardiac surgery
reduce diffusion of inflammatory cytokines from the vessel wall, thereby
inhibiting differentiation of pre-adipocytes into mature adipocytes. We
will use advanced CV genetics, FACS, confocal microscopy and adipocyte
culture.

Laboratory location

Heart Research Institute (HRI) 7, Eliza St. Newtown

Project title

84

SCHOOL OF MEDICAL SCIENCES

Honours area

CELL

Primary Supervisor

ASHISH MISRA

Email

ashish.misra@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-75

Project title

Project synopsis

Role of notch signaling in atherosclerotic plaque stability.
Atherogenesis is a complex process traditionally considered to be
modulated by inflammation and uptake of oxidised LDL into
macrophages. Recently, we made the breakthrough discovery that a
single smooth muscle cells (SMCs) migrates from artery wall and produce
all smooth muscle derived cells in a plaque suggesting monoclonal
expansion of SMCs into the plaques. In this project we are investigating
the role of Notch signalling in migration and proliferation of smooth
muscle derived cells in atherosclerotic plaques. We will be using advanced
transgenic mouse, cardiovascular genetics, FACS, confocal microscopy and
multi-colour rainbow reporter mice for clonal analysis.

Laboratory location

Heart Research Institute (HRI) 7, Eliza St. Newtown
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Honours area

CELL

Primary Supervisor

David James

Email

david.james@sydney.edu.au

Auxiliary supervisor

James Burchfield

Project ID

2022S1-76

Project title

Project synopsis

Cell Biology of Insulin Action
Insulin and exercise activate extensive signalling cascades to regulate an
array of cellular processes in muscle cells including increased glucose
transport. The latter is mediated via translocation of the glucose
transporter GLUT4 from intracellular vesicles to the plasma membrane.
Defects in this underly insulin resistance and cardiometabolic disease.
This project aims to determine how insulin controls GLUT4 trafficking. We
have identified a phosphorylation site on a motor protein (Kif13a) that
binds the Rab GTPase Rab10. Genetic knockdown of KIF13 impairs GLUT4
translocation. This project will investigate how insulin intersects with Rab
GTPases, microtubules and the delivery of GLUT4 to the surface
membrane. This project will involve cell culture, molecular biology,
proteomics and live cell fluorescence microscopy.

Laboratory location

Charles Perkins Centre
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Honours area

CELL

Primary Supervisor

David James

Email

david.james@sydney.edu.au

Auxiliary supervisor

Soren Madsen and Marin Healy

Project ID

2022S1-77

Project title

Project synopsis

Integrating metabolism and genomics in mice
We have a highly unique population of diversity outbred mice that we are
screening for gene x environment interactions to better understand
complex biological problems and diseases. The project is heavily data
driven and will take a systems biology approach. This entails learning how
to do genetic mapping, tissue proteomics and QTL analysis and
integrating this information with metabolic phenotypes such as obesity
and/or diabetes. Our goal is to identify genes and molecular pathways
that are fundamentally linked to metabolic diseases.

Laboratory location

Charles Perkins Centre
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CELL

Primary Supervisor

David James

Email

david.james@sydney.edu.au

Auxiliary supervisor

Alexis Diaz and Sean Humphrey

Project ID

2022S1-78

Project title

Project synopsis

Mechanism of insulin resistance
Insulin resistance is a risk factor for developing several diseases, including
type 2 diabetes, cardiovascular disease, and some cancers. Our group has
discovered several links between mitochondrial metabolism and insulin
resistance. This project investigates the molecular basis for how
mitochondrial alterations affect insulin sensitivity in adipocytes and
myocytes. In particular, we are interested in understanding how lipid
accumulation affects mitochondrial function and structure driving insulin
resistance. Students will learn a wide range of techniques in molecular
biology, mitochondrial physiology, cell culture, metabolic/biochemical
assays, microscopy, and western blotting.

Laboratory location

Charles Perkins Centre
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Honours area

CELL

Primary Supervisor

David James

Email

david.james@sydney.edu.au

Auxiliary supervisor

Jacqueline Stoeckli

Project ID

2022S1-79

Project title

Project synopsis

Mechanism by which insulin regulates lipolysis in adipocytes
The release of fatty acids from adipocytes, a process called lipolysis, is
tightly regulated to maintain homeostasis. Catecholamines induce
lipolysis during starvation, while in the presence of nutrients, insulin
suppresses lipolysis. This is one of the most important actions of insulin in
mammals and surprisingly little is known about the mechanism. Indeed,
an impairment in this process may play a major role in diseases including
non-alcoholic fatty liver disease and steatohepatitis. We have recently
discovered a novel regulator of lipolysis in fat cells. This project will
explore how catecholamines and/or insulin regulate the function of this
protein to coordinate the release of fatty acids from lipid droplets.
Students will culture adipocytes or use mouse adipose tissue, perform 96well plate lipolysis assays involving calorimetric assays, Western blotting,
among other techniques.

Laboratory location

Charles Perkins Centre
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Immunology Honours 2022
Honours area

IMMU

Primary Supervisor

Jennifer Gamble

Email

jennifer.gamble@sydney.edu.au

Auxiliary supervisor

Dr Paul Coleman and Dr KaKa Ting

Project ID

2022S1-80

Project title

Project synopsis

Understanding the ageing of blood vessels in Alzheimer's Disease.
Understanding the ageing of blood vessels in Alzheimer's Disease.AD is
now being thought of as a vascular disease. Indeed, some of the earliest
changes result in a breakdown of the blood brain barrier leading to leaky
blood vessels and changes in their ability to remove toxic wastes. The
project will investigate the changes that occur in the cells of our blood
vessels, particularly the endothelial cells and pericytes as we age and how
these changes affect the BBB and disease initiation and progression. Such
changes include epigenetic and metabolic changes in the phenotype of
ageing endothelial cells. Techniques may include: Imaging, molecular
biology techniques such as PCR, Western blots, cell culture, flow
cytometry, epigenetic techniques.

Laboratory location

Centenary Institute
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Honours area

IMMU

Primary Supervisor

Laurence Macia

Email

laurence.macia@sydney.edu.au

Auxiliary supervisor

Jian Tan

Project ID

2022S1-81

Project title

Project synopsis

Role of diet and gut microbiota on immunity and health
Role of diet and gut microbiota on immunity and health. We propose 2
types of project: The first one will investigate the role of dietary amino
acids on immune function and the potential role of diet in the protection
against infectious diseases. The second project aims at investigating
through which mechanisms the gut microbiota can manipulate the
immune response and thus develop novel strategies to treat non
communicable diseases such as allergies and autoimmune diseases.

Laboratory location

Charles Perkins Centre
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Honours area

IMMU

Primary Supervisor

Warwick Britton

Email

diana.quan@sydney.edu.au

Auxiliary supervisor

Dr Mainthan Palendira

Project ID

Project synopsis

2022S1-82
The double-edged potential of granulomas: protecting against infection or
damaging the host
Granulomas may result in benefit or harm, protecting against infection or
damaging the host’s tissues. The lungs are constantly exposed to
environmental antigens and develop cellular immune responses which
are held in check by regulatory T cells. When immune checkpoints are
removed, such as in some cancer therapies, this results in the formation
of pulmonary granulomas. This project will examine human biopsy
samples from patients who presented with sarcoid-like granulomas
following checkpoint inhibitor therapy, and compare immune cell
phenotypes and distributions to those in granulomas from patients with
leprosy, a mycobacterial skin infection, and sarcoidosis, an auto-immune
lung disease. Analysis of granuloma architecture and immunology will be
conducted using two new and powerful techniques, immunofluorescence
staining and mass cytometry. A student will gain expertise in these as well
as other immunology techniques, and in downstream data analysis.

Laboratory location

Centenary Institute

Project title
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Honours area

IMMU

Primary Supervisor

Carl Feng

Email

carl.feng@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-83

Project title

Project synopsis

Balancing immune functions in respiratory infection
Respiratory infectious diseases, such as COVID-19 and influenza,
represent a major cause of death globally. Interestingly, mortality in
individuals infected with these pathogens is often caused by
immunopathology rather than uncontrolled pathogen replication. The
hurdle in limiting immunopathology is that the same host molecules
responsible for tissue damage are often essential for pathogen control. To
understand such “double-edged sword” mechanisms in vivo, we have
developed various animal models and technology platforms. In this
project, you will use a novel mouse model to define regulatory events
that mediate host survival in infection. Defining mechanisms that can
mitigate tissue inflammation may lead to development of novel hostdirected therapies for infectious diseases.

Laboratory location

CPC
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Honours area

IMMU

Primary Supervisor

Carl Feng

Email

carl.feng@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-84

Project title

Project synopsis

What is the immunological basis of granuloma formation?
Mycobacterial diseases, such as tuberculosis and leprosy, remain a major
health burden worldwide. Granuloma (a collection of inflammatory cells)
is regarded as the epicentre of mycobacterial diseases. Yet, we know little
about the types of immune cells and their spatial organisation within the
lesions. This project aims to dissect the spatial dynamics of immune
interactions in granulomas through cutting-edge multiplex
immunofluorescence imaging. By analyzing lesions at single cell level, the
project will create a comprehensive immune landscape of mycobacterial
granuloma. A deeper understanding of the cellular mechanisms
underlying the initiation, resolution and disintegration of granulomas in
infected issues will provide new insight into host defence mechanism and
advance biomarker and drug discovery.

Laboratory location

CPC
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IMMU

Primary Supervisor

Helen McGuire

Email

helen.mcguire@sydney.edu.au

Auxiliary supervisor

Barbara Fazekas de St Groth

Project ID

Project synopsis

2022S1-85
Systems biology approach to understanding immunological involvement
underlying cancer
The immune system in very complex and made up of distinctive cell
populations which must work together to protect us from diseases. The
recent introduction of “Checkpoint Inhibitor therapy” in cancer has
revolutionised the treatment of many previously untreatable tumours.
This honours project will investigate whether ‘immune signatures’ can
predict successful response of cancer patients to Immune Checkpoint
Inhibitor therapy. Using Mass Cytometry to quantify more than 30
markers simultaneously across a multitude of individual cells in a single
experiment, this project will allow you to take a novel systems level
approach to understanding how the immune system controls cancer.

Laboratory location

CPC level 5 east

Project title
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IMMU

Primary Supervisor

Pablo Silveira

Email

pablo.silveira@sydney.edu.au

Auxiliary supervisor

Georgina Clark

Project ID

Project synopsis

2022S1-86
Investigating the function of the C-Type Lectin Receptor CD302 in
Dendritic Cells
Dendritic cells (DC) serve critical roles in detecting pathogens and
initiating relevant adaptive immune responses. Their ability to traffic from
tissues into lymphoid organs are central to this function. We identified
the novel C-type lectin receptor CD302, generating the first knockout (KO)
mouse to reveal a role in DC migration.The project aims include
contributing to production of a monoclonal antibody to mouse CD302 and
using it to examine DC expression and alteration. Animal work, tissue
culture, flow cytometry and microscopy will be used to study DC function
in CD302KO mice and characterise its newly identified ligands. The project
will provide valuable knowledge into CD302 and assess its potential as a
therapeutic target on DC for preventing inflammatory diseases.

Laboratory location

ANZAC Research Institute, Concord Hospital

Project title
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Honours area

IMMU

Primary Supervisor

Georges Grau

Email

georges.grau@sydney.edu.au

Auxiliary supervisor

Peter Lay

Project ID

Project synopsis

2022S1-87
The role of exogenous chromium and nickel on adverse
immunomodulation and vanadium on enhanced immune system
response to pathogens
Nickel and possibly chromium have recently been identified as virulence
factors in pathogenic fungi, bacteria and parasites, such as those in
malaria. This project will investigate the effects of chromium or nickel
loading of pathogens on pathogenesis models. Specifically, a blood-brain
barrier (BBB) model will be used to understand how these virulence
factors cause damage to the BBB and modulate the immune responses
(including potential treatments with vanadium drugs). We will study
changes in extracellular vesicles released from pathogens, endothelial
cells and immune cells and BBB permeability, using mainly flow
cytometry. Research questions:1. how can exogenous metals (which are
ingested through food, dietary supplements, and environmental
exposure) increase virulence of pathogens?2. how can the immune
response be modulated to counter these effects?

Laboratory location

MFB and Madsen

Project title
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Honours area

IMMU

Primary Supervisor

Georges Grau

Email

georges.grau@sydney.edu.au

Auxiliary supervisor

Felix Marsh-Wakefield

Project ID

2022S1-88
Multiple sclerosis: deep phenotyping of patients’ leucocyte subsets and
assessment of their migration across the blood-brain barrier
Multiple sclerosis (MS) is a chronic, demyelinating disease of the immune
system, affecting the central nervous system (CNS). The trans-endothelial
migration of lymphocytes across the blood-brain barrier (BBB) and into
the CNS is one of the earliest and most critical steps in MS pathogenesis.
Inhibition of this step in MS patients translates to a significant reduction
in relapse rate and disease activity. RESEARCH QUESTIONS:1./ what are
the subsets of MS patients’ leucocytes that migrate across our BBB model
?2./ how are these modulated by immunomodulators?A better
understanding of the migratory patterns of key leucocyte subsets across
the BBB will help delineating improved therapeutic approaches in
MS.TECHNIQUES: high-dimensional phenotyping of cells using a spectral
cytometer
Vascular Immunology Unit (MFB): cell culture, BBB model Facility: flow
cytometry (CPC)

Project title

Project synopsis
Laboratory location
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Honours area

IMMU

Primary Supervisor

Megan Steain

Email

megan.steain@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-89

Project title

Project synopsis

Neutralisation of SARS-CoV-2
Antibodies that neutralise SARS-CoV-2 do so by binding to the virion spike
protein to prevent virus entry. Importantly, it has been shown that the
levels of neutralising antibodies in serum correlates with protection from
symptomatic disease (COVID). However, we have limited understanding
of this process at the molecular level. This project will use a pseudovirus
based assay to investigate this process, with the aim to determine the
proportion of spike molecules on the virion surface that need to be bound
in order to block viral entry. The research will involve multiple techniques
including molecular biology, cell culture, fluorescent microscopy and
some mathematical modelling in order to address this question.

Laboratory location

CPC L5 east
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Honours area

IMMU

Primary Supervisor

Allison Abendroth

Email

allison.abendroth@sydney.edu.au

Auxiliary supervisor

A/Prof Barry Slobedman

Project ID

Project synopsis

2022S1-90
Impact of a new vaccine against varicella zoster virus on the innate
immune response
This project will build on our long-standing interest in Varicella Zoster
Virus (VZV) immunopathogenesis, including description of impacts of VZV
on natural killer (NK) cells, which we have expanded to a new
collaboration to source a unique collection of clinical samples to
interrogate innate immune cell profiles pre- and post-vaccination with a
new vaccine against Shingles. Thus, this project will define innate immune
cell subsets and functionality/phenotype in vaccine recipients. We will
examine both blood and skin using a combination of high dimensional
mass cytometry approaches and targeted functional assays and will
include analysis of natural and experimental infection.

Laboratory location

Level 5 Charles Perkins Center

Project title
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Honours area

IMMU

Primary Supervisor

Tuba Gide

Email

richard.scolyer@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-91
Identifying and Matching Novel Drug Combinations to the Correct
Patients in Melanoma
Immunotherapies have revolutionised metastatic melanoma treatment,
however 50% of patients do not respond. Emerging drug combinations
are being tested in clinical trials, however there is currently no accurate
way of identifying which drug is most appropriate for a particular
patient’s disease. Our lab has developed a novel explant method which
utilises a small biopsy of a patient’s tumour and tests all available novel
clinical trial drugs in the biopsy. The student will identify which drug will
work on a given patient’s tumour by performing multiplex
immunohistochemistry, cytokine assays and flow cytometry to ascertain
response of the tissue to each treatment. These results will allow the
assessment of the clinical potential of emerging drugs for the treatment
of metastatic melanoma.

Laboratory location

Level 6, Charles Perkins Centre, The University of Sydney

Project title
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Honours area

IMMU

Primary Supervisor

Chameen Samarawickrama

Email

yashar.seyedrazavi@sydney.edu.au

Auxiliary supervisor

Yashar Seyed-Razavi

Project ID

2022S1-92
Characterising immune, vascular and neuronal changes following TSP-1
blockade and ocular surface inflammation
Background: The cornea is the clear avascular layer at the very front of
the eye that acts as a window to the foreign world. The tight physical
barrier on the corneal epithelium, high degree of innervation, and various
other factors that mediate corneal immune privilege grant the cornea
protection from opportunistic invasion of pathogens and immunologic
damage. Distinct populations of resident leukocytes, including antigen
presenting cells such as dendritic cells and macrophages, reside
throughout the cornea and act as the first line of defence for the host
allowing the rapid mobilisation against infiltrating particles. It is
hypothesized that the epithelial barrier, local immune populations, high
degree of innervation and complete avascularity through suppression of
angiogenesis and lymphangiogenesis are tightly regulated and
interconnected in the ocular surface. Further, ocular surface damage
and/or disease will inevitably involve and affect all the interconnected
ocular surface components mentioned.Clinically, corneal vascularization is
a major contributor to corneal blindness, which is the 4th most common
cause of blindness worldwide. Thrombospondin (TSP)-1 is constitutively
expressed in the cornea and plays a significant role in maintaining the
corneal angiogenic privilege. TSP-1 knockout studies have revealed
altered corneal innervation, altered lacrimal gland structure and function,
as well as mononuclear infiltrates into the lacrimal gland. The current
proposal is aimed to investigate one aspect of the corneal
neovascularization progression, the role of TSP-1 blockade on corneal
innervation, resident leukocyte populations and lymph- and angiogenesis
kinetics utilizing various models of corneal inflammation. Research
approach equipment: Our group utilises cell cultures and animal models
to investigate the role of immune cells, innervation and vascularisation in
ocular surface homeostasis and disease states with the goal to assess
ocular surface treatments in ameliorating conditions and diseases that
can lead to blindness Key techniques employed: Whole tissue staining;
Confocal fluorescence Imaging; RNA and protein expression assays
The Translational Ophthalmic Research and Immunology Consortium
(TORIC) is based at the Westmead Institute for Medical Research (WIMR).
It brings together both the clinical and basic science aspects of medical
research to explore and discover novel solutions to unmet needs in
ophthalmology.

Project title

Project synopsis

Laboratory location
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Infectious Diseases Honours 2022
Honours area

INFD

Primary Supervisor

Barry Slobedman

Email

barry.slobedman@sydney.edu.au

Auxiliary supervisor

Prof Allison Abendroth

Project ID

2022S1-93

Project title

Project synopsis

Herpesvirus infection in transplant patients
Transplant patients, such as haematopoietic stem cell transplant (HSCT)
recipients are suceptible to a range of infections, due to thier state of
immunsuppression, and the human herpesvirus, human cytomegalovirus
(HCMV) is a leading cause of disease in these individuals. HCMV disease is
a consequence of reactivation of pre-existing dormant (latent) infection,
present either in the donor cells and/or in the recipient. The
immunological and virological factors that underpin HCMV infection in
these patients remains very poorly understood. This project seeks to
define these key determinants, using a range of approaches which may
include flow cytometry, CyTOF, cytokine profiling, immunofluorescent
staining and PCR. Core facilities to be used for this project are all in place
within the Charles Perkins Centre.

Laboratory location

Charles Perkins Centre, Level 5 (East)
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Medicinal Chemistry Honours 2022
Honours area

MCHM

Primary Supervisor

Rachel Codd

Email

rachel.codd@sydney.edu.au

Auxiliary supervisor

Kate Nolan

Project ID

2022S1-94

Project title

Project synopsis

Exploiting biosynthetic enzymes to make new drug-like molecules
Bacterial natural products with metal-dependent mechanisms of action
are used to treat iron-overload disease, cancer, and infection. We use the
bacterial ‘siderophore’ (Greek: ‘iron carrier’) desferrioxamine B to
develop chemistry/chemical biology methods aimed to expand the pool
of natural product-inspired compounds as drugs and radiometal imaging
agents. Recently, we used enzymes involved in desferrioxamine B
biosynthesis to assemble new siderophore analogues by incubating the
enzyme(s) with new substrates. This powerful biodiscovery platform
circumvents complex multi-step laboratory synthesis. In this project, you
will explore two new classes of substrates for the enzyme-mediated
assembly of siderophore analogues. Modulated metal binding properties
could have potential in radiometal imaging. The project will suit students
with cross-discipline interests in medicinal chemistry, biochemistry, and
chemical biology.

Laboratory location

G08
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SCHOOL OF MEDICAL SCIENCES

Honours area

MCHM

Primary Supervisor

Margaret Sunde

Email

margaret.sunde@sydney.edu.au

Auxiliary supervisor

Megan Steain

Project ID

2022S1-95

Project title

Project synopsis

Amyloid fibril interactions in health and disease
Amyloid fibrils are protein complexes that form when 1000’s of copies of
a single protein self-assemble into a fibril form. Some amyloid fibrils are
associated with diseases, including Alzheimer’s disease, diabetes and
heart failure. Some functional amyloid fibrils play a role in detecting
pathogens. In this project you will investigate the interactions between
amyloid-forming proteins that signal for programmed cell death in
response to infection. You will introduce mutations into the proteins to
identify the key interacting regions. You will use recombinant protein
production, biochemical assays and fluorescence microscopy to
characterize the amyloid complexes formed. This project will work
towards understanding the hierarchy of protein complexes that form
when host cells respond to inflammation and microbial infection

Laboratory location

Building G08
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SCHOOL OF MEDICAL SCIENCES

Honours area

MCHM

Primary Supervisor

Amandeep Kaur

Email

a.kaur@sydney.edu.au

Auxiliary supervisor

Daniel Johnstone

Project ID

2022S1-96

Project title

Project synopsis

Super-resolution imaging of amyloids in Alzheimer's disease
Alzheimer’s disease (AD) is the second leading cause of death in Australia,
with >1 million sufferers and no treatments. The current dearth of
therapies results from a lack of understanding of the molecular
interactions of amyloids and how they lead to the disease. In this research
project we will employ our super-resolution amyloid sensors to image
amyloid plaques in the brain of transgenic mouse models of AD and
evaluate the efficacy of neuroprotective interventions. Super-resolution
imaging will enable, for the first time, visualisation of amyloid proteins at
the nanometre scale, opening new doors to molecular-level information
currently beyond reach. You will learn: generating amyloids in-vitro,
handling mouse brain sections, immunohistochemistry, fluorescence
microscopy, Super-resolution microscopy, and image analyses.

Laboratory location

G08
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SCHOOL OF MEDICAL SCIENCES

Honours area

MCHM

Primary Supervisor

Amandeep Kaur

Email

a.kaur@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-97

Project title

Project synopsis

Fluorescent sensors for super-resolution imaging of biological membranes
The chemical composition and geometry of lipid membranes orchestrate
a multitude of biochemical processes in agricultural and human biology
including cell growth, immunity from pathogens, signalling and
intracellular trafficking. Despite the importance of lipid membranes, we
still lack fundamental understanding of the ways in which the complex
membrane landscape modulates these physiological processes.
Therefore, tools and technologies that enable nano-scale visualisation of
the lipid membranes are highly sought after. In this project you will
synthesise a suite of lipid-sensing moieties tagged with photoswitchable
fluorophores to generate innovative super-resolution sensors, which will
be employed in nanoscale imaging of liposomes and cellular membranes.
You will learn: chemical synthesis, handling of purified lipids, preparation
of liposomes, fluorescence spectroscopy, super-resolution microscopy
and image analysis.

Laboratory location

G08
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SCHOOL OF MEDICAL SCIENCES

Honours area

MCHM

Primary Supervisor

Amandeep Kaur

Email

a.kaur@sydney.edu.au

Auxiliary supervisor

Margaret Sunde

Project ID

Project synopsis

2022S1-98
Understanding the role of inhibitors of Alzheimer's Disease at the
nanoscale
Alzheimer’s disease (AD) is the most prevalent form of dementia, but the
failure rate of treatments for AD is >99%. Natural compounds, specifically
polyphenols and flavonoids, have been shown to inhibit toxic pathology
of amyloids. Although several of these inhibitors (and their derivatives)
are in clinical trials, their mechanism of action is not understood. In this
project you will use the super-resolution amyloid sensors already
developed in our research group towards nano-scale imaging of amyloid
proteins (amyloid-beta and Tau). We will be investigating the efficiency of
polyphenols (in green tea) and flavonoids-based amyloid inhibitors to
understand how they change the nano-scale organisation of amyloid
fibrils. You will learn; Protein purification, generating amyloids in-vitro,
fluorescence assays, fluorescence microscopy and Super-resolution
microscopy.

Laboratory location

G08

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

MCHM

Primary Supervisor

Michael Gotsbacher

Email

michael.gotsbacher@sydney.edu.au

Auxiliary supervisor

Prof Rachel Codd

Project ID

Project synopsis

2022S1-99
Site-specific derivatisation of solvent-exposed lysine residues by
diazotransfer for flexible protein labelling
This project will investigate the conversion of primary amines of solventexposed lysine residues of native proteins via diazotransfer to yield azidolysines as chemical handles for flexible introduction of e.g., fluorometric
or radio-tracers in proteins or biological macromolecules. The project
offers a wet-lab component, where synthetic chemistry will be conducted
on a model system using a safe, bench-stable, and previously synthesised
diazo-transfer reagent and serum albumin, and a mass-spectrometry
based proteomics workflow, where tagged proteins are digested with
trypsin prior to HR-LCMS acquisition, peptide mapping and analysis using
state-of-the-art instruments (QTRAP, Orbitrap) and software (Proteome
Discoverer) in Sydney Mass Spectrometry. This will suit a student who
wants to apply their chemistry interest and skills in an early-stage,
methodology drug discovery project.

Laboratory location

Molecular Bioscience Building G08, Level 7, Labs 753 and 776

Project title
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SCHOOL OF MEDICAL SCIENCES

Neuroscience Honours 2022
Honours area

NEUR

Primary Supervisor

Nic Dzamko

Email

nicolas.dzamko@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-100

Project title

Project synopsis

Using stem cell models to understand Parkinson's disease
Parkinson's disease is a neurodegenerative disorder with no cures or
effective treatments to halt the loss of brain cells, largely because the
causes are unknown. Induced pluripotent stem cells have emerged as a
potential game changer for neurodegeneration researchers. It is now
possible to grow human brain cells in a laboratory environment and study
these cells to understand the underlying causes of Parkinson's disease,
and to trial new therapies. Honours projects are available that use
induced pluripotent stem cells differentiated to neurons or glia and
biological pathways linked to Parkinson's disease (inflammation,
autophagy, lysosomal and mitochondrial function) can be measured.
Techniques used in the project are tissue culture, ELISA, western blotting,
flow cytometry and confocal microscopy.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Kay Double

Email

kay.double@sydney.edu.au

Auxiliary supervisor

Dr Benjamin Rowlands

Project ID

2022S1-101

Project title

Project synopsis

Testing treatment of a new brain pathology in Parkinson’s disease
We recently identified a new pathology in the brains of people with
Parkinson’s disease. To explore this further we developed a mouse model
and a new drug called Copartum which we suggest will reduce the
formation of this neuropathology. An Honours student will be involved in
drug administration and assessing behavioural changes in the mice, as
well as analysis of brain tissues post-mortem, including measuring SOD1
protein levels using western blotting and dopamine levels in the brain
using high performance liquid chromatography. The student may also be
involved in other methods such as quantifying brain copper levels. This
project is expected to result in published outcomes and may contribute to
the development of a disease-modify drug for Parkinson’s disease.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Kay Double

Email

kay.double@sydney.edu.au

Auxiliary supervisor

Dr Benjamin Rowlands

Project ID

2022S1-102

Project title

Project synopsis

Developing the first tool to quantify copper levels in the living brain
Copper is important for the catalytic activity and structure of hundreds of
enzymes. Several brain disorders, including amyotrophic lateral sclerosis,
Parkinson’s disease and Alzheimer’s disease are known to disrupt copper
homeostasis, and clinical trials on the effectiveness of copper
supplementation for these disease are underway. We cannot directly
measure copper in the living human brain, so the effectiveness of
therapies for restoring CNS copper cannot be measured in patients. An
Honours student will be involved in trialling a copper sensing probe using
quantitative neuroimaging to quantify and assess the distribution of CNS
copper in the living brain of mice. This project is expected to result in
published outcomes and may improve the safety and efficacy of
treatment of disorders of central copper dyshomeostasis.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Paul Austin

Email

paul.austin@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-103
Investigating peripheral immune activation in CRPS using imaging mass
cytometry
The project will use the latest imaging technology to assess inflammation
in skin taken from CRPS patients’ affected limb and compare it to skin
from their unaffected limb and skin from healthy controls. Using imaging
mass cytometry (IMC) the student will measure up to 40 inflammatory
markers at once. This is a huge leap forward compared to just 3 markers
used in older technology. IMC images will be analysed using the latest
computer algorithms to assess information from all 40 markers and to
look for interactions between white blood cells and nerves of the
autonomic nervous system. It is expected that inflammatory changes in
the skin will correlate with pain intensity and autonomic nervous system
disruption. Therefore, findings from the skin analysis will provide the
most detailed picture of CRPS affected tissues to date, and are highly
likely to produce CRPS markers that can be used to diagnose CRPS, predict
its severity and direct the search for new and effective treatments.

Laboratory location

Brain and Mind Centre

Project title

113

SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Paul Austin

Email

paul.austin@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-104
Exploring novel photobiomodulation parameters in an animal model of
Sanfilippo syndrome
Our recently completed pilot study using a low dose of
(photobiomodulation) PBM at 670nm for only 2-weeks in presymptomatic MPS IIIA mice provided evidence of reduced microglial
activation in the retina and a 20% reduction in astrocyte activation in
several brain regions, with both findings indicative of reduced
neuroinflammation. Therefore, our proposed study aims to investigate
the beneficial effects of PBM in symptomatic MPS IIIA mice. In this study
PBM treatment will be for longer, with one arm investigating higher doses
of 670nm and another arm investigating the highly penetrant 904nm
wavelength. The behavioural outcome measures will be movement
performance and anxiety-like behaviours. Post-mortem analysis will
investigate; neuronal and mitochondrial health; neuroinflammation;
whether beneficial brain factors and synapse formation are boosted;
whether retinal health is maintained; and whether the accumulation of
protein clumps is prevented. We anticipate this study will provide
overwhelming evidence of the beneficial effects of PBM in MPS IIIA mice
and will lay the foundation for swift translation to children with Sanfilippo
syndrome, providing much hope for families affected by the condition.

Laboratory location

Brain and Mind Cemtre

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Laura Piccio

Email

claire.goldsbury@sydney.edu.au

Auxiliary supervisor

Dr Claire Goldsbury

Project ID

2022S1-105

Project title

Project synopsis

Microglia in Alzheimer's disease
Microglial cell activity and/or dysfunction is involved in the aetiology of
Alzheimer’s disease (AD), but how this works is still not understood.
Polymorphisms in genes encoding components of innate immunity, that
are expressed in myeloid and microglial cells, are linked to increased AD
risk. One of these AD-linked genes encodes TREM2 (triggering receptor
expressed on myeloid cells 2), and rare variants in this gene are linked to
a 2 to 4 fold increased risk of AD. By characterising microglia in autopsy
AD and control human brain sections, we found evidence that microglia
are transiently activated in the evolution of AD plaque lesions at their
earliest stages, but, in later stage lesions, microglial activation is
dissipated or resolved (Paasila et al., 2020; Paasila et al., 2019; Davies et
al., 2017). This work suggests that microglia activation may relate to a
neuroprotective activity against early disease-triggering injury. This would
be consistent with the genetic evidence that suggests partial loss of
TREM2 function, potentially in microglia, contributes to AD risk. This
honours project aims to take this work further by evaluating TREM2
distribution and its expression in microglial cells in early and late-stage AD
lesions (Part 1). We hypothesise that we will see TREM2 upregulation in
microglia at the earliest stages of AD lesion development. We will use
immunofluorescence microscopy and image analysis to address this
hypothesis. Importantly TREM2 regulation involves its shedding from the
plasma membrane. Increased secreted sTREM2 is found in the CSF of AD
patients (Ewers et al., 2020). In the second part of this project, we aim to
characterise the nature of sTREM2 from cultured macrophages (Part 2).
We hypothesise that TREM2 will be found associated with extracellular
vesicles (EVs). Circulating EVs may be significant for systemic signalling
aspects of sTREM relating to health and disease.

Laboratory location

CPC and BMC
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Claire Goldsbury

Email

claire.goldsbury@sydney.edu.au

Auxiliary supervisor

Laura Piccio

Project ID

2022S1-106

Project title

Project synopsis

Microglia in Alzheimer's disease 2
Microglial cell activity and/or dysfunction is involved in the aetiology of
Alzheimer’s disease (AD), but how this works is still not understood.
Polymorphisms in genes encoding components of innate immunity, that
are expressed in myeloid and microglial cells, are linked to increased AD
risk. One of these AD-linked genes encodes TREM2 (triggering receptor
expressed on myeloid cells 2), and rare variants in this gene are linked to
a 2 to 4 fold increased risk of AD. By characterising microglia in autopsy
AD and control human brain sections, we found evidence that microglia
are transiently activated in the evolution of AD plaque lesions at their
earliest stages, but, in later stage lesions, microglial activation is
dissipated or resolved (Paasila et al., 2020; Paasila et al., 2019; Davies et
al., 2017). This work suggests that microglia activation may relate to a
neuroprotective activity against early disease-triggering injury. This would
be consistent with the genetic evidence that suggests partial loss of
TREM2 function, potentially in microglia, contributes to AD risk. This
honours project aims to take this work further by evaluating TREM2
distribution and its expression in microglial cells in early and late-stage AD
lesions (Part 1). We hypothesise that we will see TREM2 upregulation at
the earliest stages of AD lesion development. We will use
immunofluorescence microscopy and image analysis to address this
hypothesis. Importantly TREM2 regulation involves its shedding from the
plasma membrane. Increased secreted sTREM2 is found in the CSF of AD
patients (Ewers et al., 2020). In the second part of this project, we aim to
characterise the nature of sTREM2 from cultured macrophages (Part 2).
We hypothesise that TREM2 will be found associated with extracellular
vesicles (EVs). Circulating EVs may be significant for systemic signalling
aspects of sTREM relating to health and disease.

Laboratory location

BMC and CPC
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Woojin Kim

Email

woojin.kim@sydney.edu.au

Auxiliary supervisor

Glenda Halliday

Project ID

Project synopsis

2022S1-107
Developing blood biomarkers for frontotemporal dementia and motor
neurone disease
Frontotemporal dementia (FTD) is a common cause of younger onset
dementia. FTD is an underappreciated cause of dementia and is
commonly misdiagnosed as Alzheimer’s disease (AD). FTD overlaps
considerably, both clinically and pathologically, with motor neuron
disease (MND). Our overarching goal is to translate research findings into
diagnostic tools that can be used in clinical settings. The aims of our study
are to assess lipids, proteins and human endogenous retroviruses (HERV)
in blood from patients with FTD and MND and to determine any changes
compared to patients with AD and controls, and to understand
dysregulated pathways underlying FTD/MND. This project will involve the
assay tools ELISA, western blotting and ddPCR, and also involve cell
culturing, genetic manipulation, and other molecular and cellular
techniques.

Laboratory location

Brain and Mind Centre

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Luke Henderson

Email

noemi.meylakh@sydney.edu.au

Auxiliary supervisor

Di Zhu

Project ID

2022S1-108

Project title

Project synopsis

Brain imaging and spinal cord stimulation
Current management strategies for chronic pain remain inadequate. One
potentially effective treatment option is spinal cord stimulation (SCS). SCS
is delivered via an implantable neurostimulator delivering electrical pulses
via a lead to the dorsal aspect of the spinal cord. Whilst pain signals are
thought to be inhibited at the level of the spinal cord, the exact
mechanism by which SCS works remains unknown. Spinal/supraspinal
mechanisms are potentially involved in SCS induced pain relief, including
brainstem endogenous analgesic circuits. Determining neural mechanisms
responsible for SCS may provide details as to how the brain modulates
on-going neuropathic pain.This project will involve human brain imaging
techniques to determine underlying neural mechanisms associated with
pain relief during SCS in chronic back pain sufferers.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Luke Henderson

Email

noemi.meylakh@sydney.edu.au

Auxiliary supervisor

Gaelle Emvalomenos

Project ID

2022S1-109

Project title

Project synopsis

Neural-glial interactions in chronic pain
Chronic pain is thought to result from changes in neuronal-glial
interactions. Our goal is to use combined magnetic resonance imaging
(MRI) and positron emission tomography (PET) in a pre-clinical rodent
model of chronic pain, to map the locations and time-course of astrocyte
and neural changes during pain development. This project will begin by
using MRI techniques to track changes during chronic pain development
and will subsequently be combined with PET measures to determine
neural and glial interactions. The ultimate goal is to extend these studies
into human patients with chronic pain.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Kevin Keay

Email

kevin.keay@sydney.edu.au

Auxiliary supervisor

James Kang

Project ID

2022S1-110

Project title

Project synopsis

Neural-glial interactions in chronic pain
Chronic pain is thought to result from changes in neuronal-glial
interactions. Our goal is to use immunohistochemical and molecular
biological techniques in a pre-clinical rodent model of chronic pain, to
map the locations and time-course of astrocyte and neural changes
during pain development. This project use animals whose brains have
been imaged using MRI and PET techniques to track changes during
chronic pain development and you will determine the detailed neural and
glial interactions. The ultimate goal is to extend these studies into human
patients with chronic pain.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Kevin Keay

Email

kevin.keay@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-111

Project title

Project synopsis

Preclinical Models of Placebo Analgesia
This project would attempt to develop a working animal model of placebo
analgesia, which would allow more comprehensive and tractable
experiments into the neurobiology behind placebo analgesia. The explicit
aim of this project is tripartite: (1) To determine if rodents can experience
placebo analgesia and, if so, (2) whether this response is susceptible to
classical conditioning and extinction; and (3) identify any neurobiological
markers that may distinguish high and low placebo responders.

Laboratory location

Brain and Mind Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Dario Protti

Email

dario.protti@sydney.edu.au

Auxiliary supervisor

Matthew Simunovic

Project ID

2022S1-112

Project title

Project synopsis

Restoration of vision by optogenetic therapy
Retinal degeneration is the leading cause of blindness in developed
countries. Recent approaches to restore sight to the blind involve the use
of optogenetics as a novel type of gene therapy. A thorough
understanding of the restoring potential of optogenetic treatments is
critical for their translation to the clinical setting. This project will use
optogenetic tools by transfecting spared, light-insensitive retinal neurons
with novel photosensitive proteins in animal models of blindness. Visual
properties of retinal ganglion cells (sensitivity, spatial and temporal
properties) will be characterized by using sophisticated
electrophysiological techniques This project offers a fantastic opportunity
to learn and be trained in the use of cutting-edge, highly sought-after
neuroscience techniques such as optogenetic stimulation,
electrophysiological recordings and advanced data analyses.

Laboratory location

Medical Foundation Building (K25)
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Laura Piccio

Email

laura.piccio@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-113

Project title

Project synopsis

Role of diet in experimental models of multiple sclerosis
Multiple sclerosis (MS) is a complex disease of the central nervous system
due to a combination of genetic and environmental factors. Diet is a
potential environmental factor that could be implicated in MS. Dr. Piccio’s
group has shown that intermittent fasting (IF) ameliorates experimental
autoimmune encephalomyelitis (EAE), the main MS animal model. They
have investigated several mechanisms, including changes in blood
adipokines and in the gut microbiome, all leading to a reduction of
inflammation. The project will study the effects of diet on immune cells,
circulating metabolites or metabolites derived from the gut microbiota in
the EAE model.

Laboratory location

Charles Perkins Centre
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Dario Protti

Email

dario.protti@sydney.edu.au

Auxiliary supervisor
Project ID

2022S1-114

Project title

Project synopsis

Mechanisms underlying direction selectivity in the retina
The brain carries out a myriad of computations among which the
detection of movement by the visual system is one of the most
sophisticated. This phenomenon starts at the level of the retina only a
few synapses after photoreception but the mechanisms responsible for
this process are still unknown. This project will use biophysically realistic
computer modelling to investigate the underlying mechanisms of motion
processing in the retina. Models will be designed using the NEURON
simulation environment to explore the impact of changes in the
amplitude and timing of excitation and inhibition on direction selectivity.
This project offers a great opportunity to learn and be trained in
techniques at the interface between neuroscience and computer
sciences.

Laboratory location

Medical Foundation Building (K25)
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Karen CULLEN

Email

karen.cullen@sydney.edu.au

Auxiliary supervisor

Dr Claire Goldsbury

Project ID

Project synopsis

2022S1-115
Microvascular pathology in Alzheimer's disease - mapping lesions and
microvessels
KEY HYPOTHESIS: Microhaemorrhages around capillaries result in the
classic neuropathology of Alzheimer's disease (AD). These
microhaemorrhages (>200 µm) appear around capillaries and with senile
plaques. They occur chronically and result in both acute neuronal death
and slowly developing neurofibrillary degeneration. the branching pattern
and density of microvessels underpins weaknesses in the vessels, leading
to rupture, microhaemorrhage and AD lesion formation. This branching
pattern can help predict the regional specificity of neurodegeneration in
AD.PROJECT AIM: To map the location of microhaemorrhages along
microvessels in post mortem human brain tissue selected across the
ageing and disease spectrum. Skills to be developed:
immunohistochemistry microscopy (brightfield and epifluoerscence
microscopy, image analysis, microvascular modelling. FACILITIES:
Immunohistochemistry lab, microscopes, image analysis workstations.

Laboratory location

Medical Foundation Building

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Mac Shine

Email

brandon.munn@sydney.edu.au

Auxiliary supervisor

Brandon Munn

Project ID

2022S1-116

Project title

Project synopsis

Integrative understanding of whole-brain neural dynamics
Brains are made from billions of neurons. Yet, our understanding of how
these neurons interact together to create a unified whole comes from
either individual neuronal recordings or large-scale recordings that
average the activity of thousands of neurons. We lack theoretical and
experimental work linking neuronal activity to the whole brain. However,
new experimental techniques allow the simultaneous recordings of
whole-brain neuronal activity in larval zebrafish. In this project, you will
analyse the whole-brain activity of zebrafish across rest and different
stimuli. Importantly, this project aims to understand the brain at multiple
spatial and temporal scales. We can then apply insights and techniques
from this analysis to human fMRI whole-brain recordings.

Laboratory location

BMC
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SCHOOL OF MEDICAL SCIENCES

Honours area

NEUR

Primary Supervisor

Bryony Winters

Email

bryony.winters@sydney.edu.au

Auxiliary supervisor

Christopher Vaughan

Project ID

2022S1-117

Project title

The Effect of Neuropathic Pain on Hippocampal Function
Our lab is interested in understanding the dysfunction in brain circuits
that might contribute to the persistence of chronic neuropathic pain. We
have recently found that two forms of hippocampal synaptic plasticity are
disrupted in a mouse model of chronic neuropathic pain. What we don’t
know is what causes this dysfunction and whether it is possible to reverse
it by targeting key neuromodulators that regulate hippocampal synaptic
plasticity. This project will attempt to answer these questions with a
specific focus on targeting endocannabinoids. You will use sophisticated
lab equipment to perform ex vivo slice electrophysiology. You will learn
how to record synaptic responses from live tissue, prepare brain slices,
perform recovery surgery and if time allows, conduct some behavioural
analysis.
Kolling Institute of Medical Research, Royal North Shore Hospital
(Northern Clinical School)

Project synopsis
Laboratory location
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SCHOOL OF MEDICAL SCIENCES

Pathology Honours 2022
Honours area

PATH

Primary Supervisor

Kristina Cook

Email

kristina.cook@sydney.edu.au

Auxiliary supervisor

TBD

Project ID

Project synopsis

2022S1-118
Cancer Clock is (not) Ticking: How Brain Tumour Hypoxia Regulates
Circadian Rhythms
Circadian rhythms regulate sleep, metabolism and cell division, which
have a 24-hour pattern. Rhythmicity is generated by transcription factors
in cells. Brain tumours often have disrupted circadian rhythms, and
animal studies have shown that disrupted rhythms enhance tumour
growth. It isn't clear how these rhythms are disrupted.Low oxygen
environments are a hallmark of solid tumours. Our hypothesis is that
hypoxia disrupts rhythms by activating a transcription factor known as
Hypoxia Inducible Factor (HIF). Little is known about how HIF and
circadian rhythms might interact in tumours.This project uses hypoxia
models to study circadian rhythms in brain tumours. Students will
investigate the molecular biology related to HIF, the molecular clock
(CLOCK/BMAL1) and test anti-cancer drugs that inhibit these pathways.

Laboratory location

Charles Perkins Centre

Project title
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Honours area

PATH

Primary Supervisor

Belal Chami

Email

belal.chami@sydney.edu.au

Auxiliary supervisor

Elizabeth Cairns

Project ID

Project synopsis

2022S1-119
The anti-inflammatory potential of cannabinoid and cannabinoid-like
compounds in experimental colitis
Cannabinoids have been used off-label and more recently in clinical trials
in various inflammatory etiologies with promising potential as an antinflammatory agent. However, the precise mechanisms are poorly
understood and drug target largely unaccounted for. In this project, we
attempt to unravel the mechanism of cannabinoid and like-compounds in
mitigating inflammation by using shortlisted compounds selected via
high-throughput screening assays with previously established molecular
targets in a mice model of experimental colitis.

Laboratory location

The Charles Perkins Centre

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

PATH

Primary Supervisor

Lenka Munoz

Email

lenka.munoz@sydney.edu.au

Auxiliary supervisor
Project ID

Project synopsis

2022S1-120
Investigating mechanisms maintaining drug-tolerant persister cells in
glioblastoma
Glioblastoma is a fatal brain tumour, with no effective therapy. We have
developed novel drugs that potently kill glioblastoma cells and are now in
preclinical development. However, glioblastomas are known to recur
even after a robust initial response to therapy. We discovered that whilst
our drugs killed the majority of glioblastoma cells, a small population of
drug-tolerant cells known as persisters survived. Histone proteomics and
whole-genome RNASeq identified mechanisms maintaining persister cells.
In this project, cellular/molecular biology as well as pharmacological
approaches will be employed to interrogate the pathological mechanisms
maintaining persister cells in glioblastoma. This project will lead to the
identification of improved therapies against glioblastoma and will be
completed in the state-of-the-art research facilities at the Charles Perkins
Centre.

Laboratory location

Charles Perkins Centre

Project title
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SCHOOL OF MEDICAL SCIENCES

Honours area

PATH

Primary Supervisor

Justin Wong

Email

justin.wong@sydney.edu.au

Auxiliary supervisor

Shweta Tikoo

Project ID

2022S1-121

Project title

Project synopsis

The role of RNA modification in myeloid cell differentiation
Epigenetic factors are inherited elements that control the processing and
expression of genes in cells, without altering DNA sequences. These
factors, including DNA methylation and histone modifications, often
switch genes on and off. Recently, epigenetic changes have been shown
to be affecting RNA molecules. RNA modifications including m6A, 5mC
and 5hMC have been shown to play important role in normal biology and
cancer. We will determine whether specific RNA modifications regulate
the differentiation of myeloid progenitors into monocytes and
granulocytes. This project will improve our understanding of RNA
modification control during blood cell development, which may be widely
applicable in diverse tissue types. This project will utilise cell culture, flow
cytometry RNA dot blotting, Western Blotting, RNA immunoprecipitation
and sequencing, and high throughput qPCR.

Laboratory location

Level 4 West, Charles Perkins Centre
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Auxiliary supervisor
Project ID

2022S1-122

Project title

Project synopsis

Why do diabetic hearts behave differently?
Type 2 diabetes increases the incidence of heart attacks while increasing
the risk of death following such an event. Diabetes promotes loss of
metabolic flexibility which is essential for the heart to maintain function,
especially when challenged by a heart attack. In our lab, we have
developed a pre-clinical model of diabetes that allows us to study the
function of the heart. In your honours project, you will have the
opportunity to use techniques including protein extraction, enrichment
techniques, liquid chromatography, tandem mass spectrometry,
bioinformatics, Western Blotting, enzyme assays.

Laboratory location

Charles Perkins Centre
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Auxiliary supervisor
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2022S1-123
Developing protocols to specifically identify myeloperoxidase-mediated
damage to the colon during inflamamtory bowel disease
The protein myeloperoxidase (MPO) is present in neutrophils and these
cells are the first responders to the inflammed colon during bouts of
inflammtory bowel disease (IBD). Activated neutrophils release MPO to
fight invading pathogens but oxidants formed by MPO also damage host
tissue and further inflame affected local colon. We have demonstrated
that specific inhibitors of MPO can diminish IBD symptoms and preserve
colon histoarchitecture and fiunction. We aim to fine tune a rapid screen
test to identify MPO in faecal matter taken from IBD patients that are
screened for disease severity. This test will be vigorously assessed against
current biomarker to evaluate the potential for the rapid MPO screen to
be used by patients that suffer recurrent IBD. An honours student
electing to take this project will learn histochemcial techniques, protocols
to assess biomarkers of colon damage and be guided in statistical
techniques to evaluate the correlations between biomarker assessment
and the extent of disease progression in the colon.

Laboratory location

Level 4 West - Charles Perkins Centre
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Dr Hui Emma Zhang

Project ID

2022S1-124

Project title

Project synopsis

Fibroblast Activation Protein in liver cancer
HYPOTHESIS: Fibroblast Activation Protein (FAP) is associated with
severity in human liver cancer and fibrosis.AIM: Immunostaining on
paraffin sections of human liver cancer to localise FAP in relation to other
major cell types. FAP enzyme assays on human serum samples. All
chronic liver diseases can progress to fibrosis and cancer. FAP is made by
activated fibroblasts in fibrosis and tumours. We expect that liver fibrosis
and tumour size associates with FAP abundance.SIGNIFICANCE: These
studies will provide insight into the biological roles of FAP in cancer and
chronic liver disease and will increase the understanding of activated
fibroblasts and inflammation in liver, and how to use this knowledge for
diagnosis.Skills you will learn: Histopathology, quantitative
immunohistochemistry, enzyme activity quantitation, biostatistics.

Laboratory location

Centenary Institute
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Anthony Don

Email

anthony.don@sydney.edu.au

Auxiliary supervisor

Dr Melanie White

Project ID

Project synopsis

2022S1-125
Understanding how progranulin mutations disrupt neuronal bioenergetics
in frontotemporal dementia
Synopsis: Frontotemporal dementia is an incurable disease characterised
by frontal and/or temporal lobe atrophy, which causes behavioural
abnormalities and the inability to use and comprehend language.
Inherited heterozygous mutations in the GRN gene are one of three
common genetic causes. This project builds on our current research
findings with post-mortem human brain tissue, indicating that GRN
mutations cause increased beta-oxidation of fatty acids in mitochondria.
This suggests that GRN mutations disrupt neuronal bioenergetics.Specific
Research Question: 1. Do GRN gene mutations cause widespread
alterations to fatty acid metabolism in the human brain?2. Do GRN gene
mutations affect the metabolic machinery of the cell (mitochondrial and
peroxisomal proteins)?Techniques: Proteomic and metabolomic mass
spectrometry, mammalian cell culture, fluorescence microscopy

Laboratory location

Level 4 West, Charles Perkins Centre
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Email
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Paul Witting

Project ID

2022S1-126

Project title

Project synopsis

Selenium mediated endocrine and metabolic regulation
Proposal synopsis: The essential micronutrient Selenium (Se) is critical for
human health. Moderate Se- deficiency may impact seleno-protein
synthesis and impair thyroid gland function leading to metabolic disorders
and infertility. While Se supplementation improves clinical outcomes,
there is no consensus on the correct dose and form of dietary Se for
humans, leading to conflicting guidelines on optimal dietary Se
concentrations. Using C57BL/6 mouse model, this project is investigating
the impact of several forms and doses of dietary Se to assess their
potential in thyroid/reproductive health and body metabolism. Using
harvested animal tissues primarily the thyroid, this proposal will
investigate the expression of key proteins/genes implicated in the thyroid
function and metabolic regulation. High end immunostaining (multiplex,
Hyperion) techniques will be employed.

Laboratory location

Level 4 West, Charles Perkins Centre
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Email
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Auxiliary supervisor

Professor Mark Gorrell

Project ID

2022S1-127

Project title

Project synopsis

Post-proline protease DPP9 in primary liver cancer
Our team is the first to find that the protease DPP9 is highly up-regulated
in hepatocellular carcinoma (HCC). DPP9 inhibition has shown anti-cancer
actions in mouse HCC models. This project aims to better understand the
roles of DPP9 in the pathogenesis of HCC. Projects will be these, or similar
based on student interests: 1. To elucidate molecular mechanisms of
DPP9 using liver cancer cell lines. 2. To generate tamoxifen inducible DPP9
depletion in mice to study the role of DPP9 in the development of HCC3.
To evaluate the efficacy of DPP9 inhibitor in the treatment of HCC.Skills
that the student can learn: cell culture, animal handling, histopathology,
immunohistochemistry, immunoblotting, qPCR, flow cytometry, confocal
microscopy.

Laboratory location

Centenary Institute
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Jessica Maclean

Project ID

Project synopsis

2022S1-128
Development of novel antiplatelet and anticoagulant drugs for the
treatment of stroke
Acute stroke requires the prompt re-opening of occluded blood vessels to
minimise tissue death - typically achieved through delivery of fibrinolytic
agents modelled on tissue-type plasminogen activator (t-PA). Despite the
significant burden stroke has on the community, progress in the
management of this disease continues to be unsatisfactory, with only one
clinically approved thrombolytic agent for therapy. We have identified
novel antithrombotic drugs that can facilitate thrombus dissolution and
complete vascular reperfusion, without markedly increasing bleeding.
This project will examine the safety and effectiveness of these drugs both
on clot dissolution and safety.These studies will not only provide
important insight into our understanding of blood clot formation but may
also lead to new approaches to regulate the size and stability of blood
clots forming in the body, providing major clinical benefit in the delivery
of thrombolytic therapy.

Laboratory location

HRI, Level 3 Charles Perkins Centre
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Email
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Auxiliary supervisor

Gemma Figtree

Project ID

2022S1-129

Project title

Project synopsis

Unravelling the Inflammation Link underlying Atherosclerosis
Atherosclerosis (build-up of cholesterol in arteries) is the leading cause of
death worldwide. Of particular concern is the growing number of patients
presenting with a heart attack in the absence of traditional risk factors
(diabetes, high cholesterol, high blood pressure and smoking). This
project will use mass cytometry- a highly innovative single cell
characterisation technique, coupled with a unique biobank resource from
patients with comprehensive CT coronary angiogram assessment of
plaque burden, to understand the role systemic inflammation plays in this
disease process, and assess how systemic cues of immune dysfunction
may help identify individuals at risk.

Laboratory location

CPC level 5 east
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Auxiliary supervisor

Pablo Silviera

Project ID

Project synopsis

2022S1-130
CD300e and CD300f as novel immune regulatory molecules to control
tumour growth.
CD300e is a sphingolipid binding and CD300f is a ceramide binding
immunoregulatory molecule. Expression of each is restricted to myeloid
cells. Their restricted expression, and ability to regulate inflammatory
micro-environments, makes them attractive therapeutic targets for
manipulation of myeloid responses, including tumour suppressor myeloid
cells. The aims of this project are to compare 1). the phenotype of our
CD300e-deficient or CD300f-deficient mice and wildtype mice and 2).
their ability to regulate anti-tumour responses. The student will learn
broad laboratory skills including flow cytometry, real-time PCR, cell
culture, isolation of leucocyte populations through magnetic- and
fluorescence-activated cell sorting and optimisation of mouse tumour
models. The studies will contribute to our understanding of the
mechanisms by which CD300e and CD300f modulate tumour
microenvironments.

Laboratory location

ANZAC Research Institute
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Auxiliary supervisor

John Rasko

Project ID

2022S1-131

Project title

Project synopsis

Dissecting the role of ZNF185 in CTCF-mutant endometrial cancer
Normal gene expression is frequently dysregulated in cancer. The tumour
suppressor CTCF, an essential regulator of transcription and chromatin
architecture, is frequently mutated in cancer. The molecular pathogenesis
underlying CTCF mutation in hormone-responsive cancers in women is
poorly understood. This project will focus on ZNF185, an actin
cytoskeleton remodeling protein which is induced upon CTCF mutation in
endometrial cancer. How ZNF185 expression increases cell proliferation
and alters cell polarity will be examined using overexpression and
knockdown/knockout studies. Transcriptomics, proteomics and protein
interaction studies will be used to identify key determinants in the
molecular pathophysiology of endometrial cancers.Techniques:
recombinant DNA cloning, cell culture, Western blotting, CRISPR/Cas9
genome editing, ChIP, qRT-PCR, RNA-Seq, co-immunoprecipitation, mass
spectrometry, flow cytometry, confocal microscopy, spheroid cultures

Laboratory location

Centenary Institute
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Auxiliary supervisor

John Rasko

Project ID

2022S1-132

Project title

Project synopsis

Characterisation of novel AAV host entry factors for gene therapy
Adeno-associated virus (AAV) is widely used as a gene delivery vector for
corrective gene therapies. AAV-based therapies have achieved efficacy in
a range of genetic diseases, however issues with host immune response
or toxicities at high vector doses have emerged. Our research focuses on
modulating cellular host factors to improve AAV gene therapy efficacy at
a lower vector dose. This project will focus on the essential AAV host
entry factor KIAA0319L and its binding partners by using molecular,
genetic and proteomics approaches to understand their role in AAV
uptake.Techniques: recombinant DNA cloning, cell culture, Western
blotting, shRNA knockdown, CRISPR/Cas9 genome editing, ChIP, qRT-PCR,
co-immunoprecipitation, mass spectrometry, flow cytometry, confocal
and super-resolution microscopy

Laboratory location

Centenary Institute
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Email
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Auxiliary supervisor

John Rasko

Project ID

2022S1-133

Project title

Project synopsis

Characterising Pancreatic Cancer Circulating Tumour Cells
The majority of pancreatic cancer patients are diagnosed with advanced
metastatic disease where there are no effective therapies. By
understanding a patient’s underlying cancer, effective therapies can be
identified. Circulating tumour cells (CTCs) are tumour cells that are
released from the primary tumour to form metastases by travelling
through the blood. Capturing and analysing these rare cells is now
possible using our next generation liquid biopsy platform, potentially
providing an insight into a patient’s cancer. This project will isolate and
characterise CTCs from pancreatic cancer patients to examine tumour
resistance to standard chemotherapy drugs. This will minimise
chemotherapy resistance in individual patients and could lead to the
identification of new effective treatments.Techniques: Blood
handling/processing, mammalian cell culture, western blot,
immunofluorescence microscopy, and imaging mass cytometry

Laboratory location

Centenary Institute
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freda.passam@sydney.edu.au

Auxiliary supervisor

Mark Larance

Project ID

2022S1-134

Project title

Project synopsis

Defining the diabetic platelet proteome.
Patients with diabetes have increased platelet activity which increases
their risk for heart attacks and strokes. Differences in platelet function are
predominantly due to changes in protein expression and posttranslational modifications, given their anucleate nature. Despite recent
advances in proteomics, information on the “diabetic” platelet proteome
is limited. In this project, we will compare the proteomic phenotype of
platelets with platelet function assays and cardiovascular risk factors in
patients with diabetes. This study aims to identify biomarkers of
thrombotic risk in diabetes and new therapeutic targets. Scientific
techniques: This project will provide the opportunity to learn platelet
isolation techniques, functional assays and proteomics. Facilities:
Haematology Research lab, CPC, Sydney Mass Spectrometry CPC.

Laboratory location

Haematology Research Lab, L3E Charles Perkins Centre
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Email

freda.passam@sydney.edu.au

Auxiliary supervisor

Paul Coleman

Project ID

2022S1-135

Project title

Project synopsis

Endo-chip for the study of clots after ChAdOx1 (AZD1222) vaccine
Vaccine-induced immune thrombotic thrombocytopenia (VITT) has
emerged as a rare, serious clotting complication of the ChAdOx1 nCoV-19
(AstraZeneca) vaccine. Patients with VITT develop antibodies that activate
platelets causing thrombosis. A striking feature of VITT is the predilection
for clots in the veins of the brain and abdomen. Using an endothelial chip
(endo-chip), which simulates a human vessel, thrombosis and
inflammation will be measured after treatment with antibody or serum
from patients with VITT and controls. This project aims to understand the
role of the vasculature in the development of VITT and to identify drugs
that can prevent vaccine clots. Scientific techniques: This project will
provide the opportunity to learn ex vivo models of thrombosis and
inflammation, microfluidic devices and confocal microscopy. Facilities:
Haematology Research lab, CPC, Sydney Nanoscience Hub

Laboratory location

Haematology Research Lab, L3E, Charles Perkins Centre
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Auxiliary supervisor
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2022S1-136
Developing an innovative therapeutic strategy targeting malignant stem
cells
The discovery of rare cancer cells with stem cell features first in blood
cancer and later in various solid cancers has emerged as an exciting area
in cancer research. These “stemness” cancer cells, termed leukaemia
stem cells (LSCs), initiate and drive the process of tumorigenesis. In
addition to their stem-like ability to self-renew, LSCs possess
characteristics making cancer cell resistant to chemotherapy. Thus,
elimination of these cells is essential for achieving remission. Our studies
have identified β-catenin as a key pathway to control LSCs (Science 2010;
Cancer Cell 2020). This project aims to develop an innovative strategy
targeting β-catenin-driven stem cells for effective treatment of blood
cancer. Skills learnt: Patient-derived animal models and cutting-edge
technologies related to cancer stem cells.

Laboratory location

SoMS

Project title
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Dr Xuyu Liu
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2022S1-137
Developing safer anti-clotting agents derived from “Mother Nature” for
the treatment of stroke
Thrombin is by far the most robust activator of blood clotting in both
physiological haemostasis and pathological thrombotic response. Fibrin
clots contain a large amount of thrombin, which is released into the
circulation following administration of clot busting drugs to treat stroke
(rtPA, thrombolysis). This pool of thrombin remains highly active and is
responsible for the rethrombosis. While a strong rationale exists for the
use of thrombin inhibitors as effective antithrombotic agents in
enhancing clot lysis, all current thrombin inhibitors lead to severe
bleeding complications, precluding their use in stroke, due to risk of
intracerebral haemorrhage. We have identified novel anticlotting agents
derived from naturally occurring proteins found in saliva of the bush tick.
Our studies have demonstrated that these bug-derived proteins are able
to dissolve blood clots in a disease model of thrombosis with fewer
bleeding complications. This project will characterise the mechanisms use
by this novel anti-clotting protein to safely dampen thrombin generation,
and test whether administration of this novel drug in combination with
rtPA provides for a safe approach to treatment of thromboembolic
diseases such as stroke in the future.

Laboratory location

Level 3 east, Charles Perkins Centre (Heart research Institute)
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Project ID

2022S1-138

Project title
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Cell death pathways regulating vascular dysfunction
There is increasing evidence that genetically-regulated cell death
pathways (necroptosis, apoptosis, pyroptosis, autophagy) play an
important role in regulating the cardiovascular system in health and
disease. We have recently uncovered new roles for apoptosis and
necroptosis in regulating microvascular dysfunction during IR injury. Our
ongoing studies aim to identify/characterise the cell death pathways
promoting IR injury, and identify/test novel therapeutic targets which
may reduce the impact of IR injury on end-organ function (heart, brain
and gut). This is particularly important given that dysregulation of these
pathways may also help explain the vascular problems experienced by
COVID-19 patients.Our approach to these research questions is to
examine interactions between blood cells (platelets, leukocytes,
erythrocytes) and injured blood vessels (primarily endothelial cells), in
vitro and ex vivo, as well as in vivo using mouse models of thrombosis,
ischaemic stroke and IR injury. We combine these approaches with
cutting-edge technologies including: Advanced microscopy techniques
(intravital imaging, confocal, TIRF, super resolution, 2-photon, tissue
clearing); molecular mouse models and genome editing; Omic studies;
Biomechanics/microfluidics, biomembrane force probe (BFP) studies.

Laboratory location

Level 3 east, CPC, Heart Research Institute
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2022S1-139
Understanding the mechanisms leading to microvascular dysfunction and
poor cerebral perfusion in stroke.
For patients presenting with AMI or stroke, the primary goal of therapy is
to promptly re-open blocked arteries (recanalization) to salvage the dying
ischemic tissue. Despite successful recanalization of major arteries, blood
perfusion in surrounding microvasculature supplying the tissue can
remain poor, a common complication of ischemia reperfusion (IR) injury,
known as microvascular obstruction (MVO). MVO occurs in 60% AMI
patients and persistent MVO can lead to progressive worsening of heart
function and infarction. Several pathogenic processes have been
implicated in MVO, however targeted therapies have not been effective
in improving microvascular perfusion. This is due in part to the lack of
suitable animal models and technical difficulties associated with
performing real-time imaging on the microvasculature. In order to gain a
better understanding of the temporal and spatial events leading to MVO,
we have established a mouse model of gut IR injury, allowing access to
microvasculature in living animals during IR injury. Using precision
imaging systems, including confocal and scanning electron microscopy,
we have observed previously unappreciated in vivo changes within the
microvasculature during IR, wherein both the ischemia and reper-fusion
phases trigger phenotypically distinct endothelial cell death processes.
These are associated with the onset of distinct vessel occlusion
mechanisms involving red blood cells during ischemia, and platelets and
neutrophils during reperfusion - both ultimately cooperating to lead to
MVO in local gut and remote organs. These findings not only demonstrate
an intimate spatiotemporal relationship between endothelial injury and
vaso-occlusion mechanisms, they also help explain why existing therapies
remain ineffective. This project will examine the pathways by which
endothelial cells undergo cell death and the molecular mechanisms which
trigger these death pathways during both ischemia and reperfusion.
Importantly, we will examine whether inhibiting endothelial cell death
represents an effective approached to prevent MVO associated with IR
injury.

Laboratory location

Level 3, CPC, Heart Research Institute
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Project ID

2022S1-140
Identifying unreliable human research papers and their contributions to
future research
Incorrect published research wastes resources, slows research
translation, and reduces trust in science. We have previously described
problematic human gene function publications that feature wrongly
identified nucleotide sequence reagents. Based on our previous results,
we worry that many problematic human research papers remain to be
discovered. This project will identify problematic human research papers
by screening for known and emerging features of problematic papers, and
analysing papers that cite problematic papers. The project involves
extracting different types of publication data, fact-checking nucleotide
sequence identities, constructing and analysing citation networks and
performing data and statistics analyses. This project is based at the NSW
Health Statewide Biobank at Camperdown but can be completed
remotely as no laboratory facilities are required
NSW Health Statewide Biobank, Professor Marie Bashir Centre, 67-73
Missenden Road, Camperdown

Project title

Project synopsis
Laboratory location
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Project ID

2022S1-141

Project title

Project synopsis

To develop novel therapies to treat human Uveal melanoma (UM)
Uveal melanoma (UM) is the primary human eye cancer. ~50% patients
develop metastatic disease that has a poor survival of <18 months. By
screening chemical libraries and molecules synthesized in-house, we
identified drug candidates with activity against UM and its metastasis. We
found some molecules target specific cellular organelles to exert their
anti-cancer effects. In this project we will use modern molecular and
biochemical approaches to define the mode of action of these candidate
molecules in combating UM growth and invasion. This study will utilize
established UM cell lines and primary tumor-derived cultures that
represent a unique resource available to us. The findings will provide
critical pre-clinical data to justify the therapeutic applications of these
new agents in treating UM.

Laboratory location

S222, A15
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2022S1-142
Discovery of potential antibacterial targets using virulence factor
surrogates
This project, which blends chemical biology, biotechnology, and
proteomics, aims to develop an innovative technology to select potential
antibacterial targets from a bacterial proteome. The current state of
antimicrobial resistance identifies the urgent need to discover new
mechanisms to treat infection. The project builds on an unusual bacterial
siderophore (Siderophore-X) discovered in our group. Siderophores are
organic molecules produced by bacteria with high affinity for iron(III) as
essential for growth. Siderophores are virulence factors in ESKAPE
species. In this project, you will generate Siderophore-X using a nonpathogenic model species and prepare a bespoke matrix for pull-down
experiments against the cognate proteome. Complexes formed between
Siderophore-X and protein binding partners will be identified using
proteomics and evaluated as potential antibacterial targets.

Laboratory location

G08
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Project ID

2022S1-143

Project title
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Validation of novel drug targets in glioblastoma stem cells
Glioblastoma is a fatal brain tumour with no effective therapy. In order to
identify new drug targets for the development of effective glioblastoma
therapeutics, we performed genome-wide CRISPR screen using
glioblastoma stem cells. We identified a number of druggable targets
which are critical for the survival and proliferation of glioblastoma stem
cells. In this project, cellular/molecular biology as well as pharmacological
approaches will be employed to validate selected glioblastoma genes as
viable drug targets and interrogate their roles in maintaining glioblastoma
stem cells. This project will lead to the identification of novel therapies
against glioblastoma and will be completed in the state-of-the-art
research facilities at the Charles Perkins Centre.

Laboratory location

Charles Perkins Centre
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2022S1-144

Project title

Project synopsis

Molecular mechanisms of glutamate transporters
My group uses structural biology and biophysical techniques to
investigate the structure and molecular mechanisms of
neurotransmitter/amino acid transporters. Our main focus is the dual
function glutamate transporter family (SLC1A) which includes the human
glutamate transporters (EAATs) and neutral amino acid transporters
(ASCTs) that can also function as chloride channels.The aim of our
research is to develop a structural model for how these transporters work
and to understand how they malfunction in disease states such as
neurodegenerative disorders, episodic ataxia and cancer. This information
can be used to develop therapeutics that are both transporter-specific
and subtype selective to treat these disorders.

Laboratory location

Level 5, Molecular Biosciences Bldg (G08)
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2022S1-145
Novel allosteric inhibitors of glycine transport inhibitors for the treatment
of pain
Many glycine transport inhibitors have been demonstrated to be effective
analgesics in animal models of neuropathic pain, but none have
progressed to human clinical trials because of inappropriate
pharmacodynamics and poor pharmacokinetics. Our group has used a
computer-based screening method to identify a diverse set of novel druglike molecules that allosterically inhibit GlyT2. In this project you will
establish the pharmacodynamic parameters for their actions and use site
directed mutagenesis of recombinant glycine transporter 2 to identify the
key molecular determinants in the transporter for their actions. The work
is funded by the NIH, USA and you will work with collaborators at
Atomwise Pty Ltd San Francisco, the School of Chemistry ANU and Albany
College of Pharmacy, New York.

Laboratory location

Molecular Biosciences Building, G08
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2022S1-146
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Cholesterol Modulation of Glycine Transport Inhibitor Actions
Glycine transporter 2 inhibitors have been demonstrated to have
therapeutic potential for the treatment of neuropathic pain. Our group
has preliminary evidence that membrane cholesterol forms specific
contacts with glycine transporter 2 to regulate the activity of glycine
transport inhibitors. In this project you will explore this mechanism of
drug modulation by defining the binding site for cholesterol and how it
influences inhibitor activity. You will then screen cholesterol derivatives
to provide the basis for developing a new class of allosteric transporter
modulators. You will use electrophysiological methods to characterize
transporter function and site directed mutagenesis to identify the
cholesterol binding site. As part of this project you will work with
collaborators at the School of Chemistry at ANU.

Laboratory location

Molecular Biosciences Building, G08
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2022S1-147
Pharmacological control of oligodendrocyte bioenergetics to promote
myelin repair
Synopsis: This project forms part of our program investigating the
oligodendrocyte-protective and remyelinating properties of the
sphingosine 1-phosphate (S1P) receptor agonist drug family.
Degeneration of myelin causes neurodegenerative conditions including
multiple sclerosis, inherited leukodystrophies, and dementia. There is a
pressing need for therapeutics that protect the myelinating cells,
oligodendrocytes, and promote remyelination of denuded axons. Our
research has established an essential requirement for the signalling lipid
S1P in oligodendrocyte protection and remyelination after injury.Specific
Research Questions: 1. Are respiratory metabolism and energy production
in oligodendrocytes regulated by S1P receptors?2. Does pharmacological
activation of S1P receptors enhance energy production and myelin
biosynthesis by oligodendrocytes?Techniques: Mammalian cell culture,
metabolomic mass spectrometry, flow cytometry, fluorescent
microscopy, molecular and cell biology

Laboratory location

Level 4 West, Charles Perkins Centre
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Auxiliary supervisor
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Project synopsis

2022S1-148
Anti-seizure potential of cannabinoid compounds through screening in
conventional seizure models
Epilepsy is a common neurological disease characterized by recurrent,
spontaneous seizures. The cannabinoids have emerged as a promising
new class of anticonvulsant drugs. Our research program aims to develop
next-generation cannabinoids with superior effects to the
phytocannabinoid cannabidiol (CBD) which has been approved by drug
regulatory bodies to treat epilepsy. More specifically, we aim to further
explore whether a series of cannabinoid derivatives display
anticonvulsant properties. The current project will screen cannabinoids
and non-cannabinoid compounds in models of induced seizures, in line
with the current NIH anticonvulsant screening program (ETSP) guidelines.
The ETSP has discovered several clinically-utilised anticonvulsant drugs,
and the program always starts with testing in induced seizure models (ie.
the MES and 6 Hz models).

Laboratory location

Brain and Mind Centre
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Auxiliary supervisor

Firouzeh Noghrehchi

Project ID

2022S1-149

Project title
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Which drugs are over-represented in suicide and poisonings?
This project is suited to students interested in moving into research areas
of epidemiology, public health, or clinical medicine.The Honours student
will analyse agents involved in poisoning and suicide (from Poisons
centre, hospital and/or coronial data). They will compare these to patientlevel dispensing claims from Pharmaceutical Benefits Scheme (PBS) 10%
sample data, calculating the proportion of Australians using various
therapeutic medicine classes on a given day.They will have the scope to
focus on particular areas of interest, such as particular drug classes or
specific age/gender groups. This project will introduce clinical and PBS
data, and teach epidemiological and statistical analytical skills whilst the
student gains an overview of a leading cause of death from prescription
medicines.

Laboratory location

A26 - RC Mills - Camperdown
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Project ID

Project synopsis

2022S1-150
Finding new drugs and diagnostic agents for frontotemporal dementia
and motor neuron disease
In the cells of a large subset of frontotemporal dementia and motor
neuron disease patients, the protein TDP-43 moves from its usual location
in the nucleus, where it has important roles such as RNA binding, and
forms aggregates in the cytoplasm. This process contributes to cell death
in these patients. We aim to find new drugs to correct this mislocalisation
of TDP-43 as an avenue for producing new therapeutics for these
disorders. To do this, students will use biochemical techniques to produce
TDP-43 protein, as well as tissue culture and cellular assays to measure
the impact of novel drugs.

Laboratory location

Molecular Biosciences Bldg G08 Rm 713-717
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Project ID

2022S1-151

Project title
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Cannabinoid formulations for pulmonary delivery
Cannabinoids have a variety of pharmacological actions but they have low
aqueous solubility and low oral bioavailability, which pose challenges to
their delivery. Inhalation is an alternative route of administration with
higher bioavailability for these compounds. This project aims to develop
and characterise inhalable cannabinoid formulations with enhanced
solubility. It involves particle production, dissolution tests, and aerosol
performance evaluation. Physicochemical techniques such as spray
drying/spray freeze drying, high performance liquid chromatography, and
cascade impaction would be used.

Laboratory location

S211, Pharmacy and Bank Building A15
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2022S1-152

Project title

Project synopsis

Modelling Multiple Bioassay Status for PFAS and non-PFAS Chemicals
The Aim of this project is to construct a benchmark database of PFAS
molecules with bioassay results from public chemical safety databases
and employ cheminfomatic techniques to generate predictive models of
bioaccumulation and toxic outcomes. We will construct models to predict
12 PFAS-relevant bioassay outcomes on mostly non-PFAS molecules from
the Tox21 database using publicly available data and then prospectively
construct a new dataset of PFAS molecules from public assay data with
test results for those assays and answer the question as to whether the
Tox21 based models sufficiently generalise to the PFAS specific example
or whether PFAS dense models are required to predict bioassay
outcomes.

Laboratory location

A16 Room 402
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2022S1-153
The effect of opioid, polypharmacy and deprescribing on physical function
and side effects in middle aged osteoarthritic mice.
Many older people take opioid analgesics to treat chronic non-cancer pain
caused by problems like osteoarthritis. Long-term opioid use is associated
with addiction, tolerance, reduced effectiveness and adverse events. In
addition, older people commonly take polypharmacy (5 or more
medications) to treat multiple medical problems, which can result in drug
interactions and adverse effects. There is little research investigating
effects of long-term opiate use, polypharmacy and deprescription
(reducing unnecessary and/or harmful medicines) in old age. This project
aims to evaluate these factors on physical function and side effects in
osteoarthritic mice. The project will consist of monitoring animals,
measuring drug intake, and conducting behavioural tests to detect
functional changes and side effects. It will take place at the Kolling
Institute.

Laboratory location

Laboratory of Ageing and Pharmacology, Level 13, Kolling Institute
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Auxiliary supervisor

Seung Jae Kim, John Mach

Project ID

2022S1-154
The effect of polypharmacy on molecular signatures in organs from oldaged mice
Polypharmacy (concurrent use of ≥5 different medicines) is experienced
by the majority of older Australians and is associated with adverse
outcomes such as falls, frailty, confusion, and mortality in observational
studies. In this study, we use tissue extracted from polypharmacy-treated
animals to evaluate organ-specific signalling mechanisms that cause
adverse geriatric outcomes. If time allows, we will also aim to correlate
their molecular signatures with some behavioural data that is already
collected. The project will involve learning the theory of molecular
signatures of different tissues by investigating their RNA and protein
biology. Effects of ageing and polypharmacy with therapeutic drugs on
these signatures will be analysed. Specific experimental techniques
include real-time qPCR, western blotting, and possibly the incorporation
of ELISA assays. The student’s data may be publishable within a paper
describing the broader project.
Laboratory of Ageing and Pharmacology and Kearns LAS facility, Kolling
Institute, St Leonards, 2065

Project title

Project synopsis
Laboratory location
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Project ID
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2022S1-155
Exploring barriers and solutions in implementing effective disciplinary
practices through remote curriculum delivery for healthcare students in a
higher education setting.
COVID-19 has significantly disrupted teaching of highly valued disciplinary
practices like face-to-face practical skills development in medical science,
medicine and the broader health curricula as a consequence of the need
to transform once entirely face-to-face curricula to wholly online or
hybrid flexible deliveries. This project aims to explore motives and
experiences of educators and students in teaching and learning valued
disciplinary practices in online or hybrid flexible environments. Mixed
methods will be utilised including questionnaires and in-depth interviews
of staff and students on their experiences, motives and perspectives of
teaching and learning valued disciplinary practices in online settings. The
findings of this study will identify barriers and solutions in remote delivery
methods and inform future education of valued disciplinary practices.

Laboratory location

Charles Perkins Centre Science of Learning Science Research Node
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Dr Neda Assareh

Project ID

2022S1-156

Project title

Project synopsis

Endogenous cannabinoid control of chronic pain and stress
This project is aimed at identifying the mechanisms underlying intractable
chronic neuropathic pain. In neuropathic pain states there are
maladaptations in brain systems which control pain, stress, and learning.
These systems are interconnected and are regulated by endogenous
cannabinoids. This study will examine how the control of pain and stress
are altered in a rodent model neuropathic pain. It will also involve
identifying the role of endogenous cannabinoids in this process, plus how
it might be alleviated by novel cannabinoid drugs. This is an animal based
study which will involve recovery surgery, pain/behavioural testing, drug
delivery, and potentially opto/chemogenetics. It will be carried out in the
Kolling Institute laboratories.

Laboratory location

Kolling Institute, Royal North Shore Hospital
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Project synopsis

2022S1-157
Local delivery of anti-inflammatory agents to treat peripheral artery
disease
Peripheral artery disease (PAD) is the most common manifestation of
cardiovascular disease in the lower limbs. Advanced PAD severely
diminishes quality of life, affecting patients’ mobility and, in its most
severe form leads to limb amputation and death. Current therapies have
major drawbacks that limit their effectiveness. The project will work
across a team of bioengineers, vascular biologists, and clinicians to study
a new injectable treatment for PAD. Key elements of the project include
further development of a proprietary nanoparticle platform, delivery of
anti-inflammatory agents in cell culture models and ultimately evaluation
of safety and efficacy of the best agents in pre-clinical models.

Laboratory location

Charles Perkins Centre

Project title
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Project ID

2022S1-158

Project title

Project synopsis

Developing new small diameter vascular grafts
Cardiovascular disease causes blockages of arteries that supply blood to
the heart (coronary) and the lower legs (peripheral). Surgical bypass with
patient vessels is the most effective treatment, but these are not always
available, leaving surgeons reliant on synthetic materials. Commercial
materials are made from common plastics which perform very poorly.
With no new materials reaching clinical practice for more than 6 decades,
new alternatives are urgently needed. We have identified the strong
potential of silk fibroin, a natural biomaterial. We have demonstrated that
silk can be engineered to have tailored mechanical properties,
outperforming commercial grafts in long-term pre-clinical models. This
project will determine the best combination of physical and biological
properties for a small diameter silk conduit, aiming to provide a cell-free,
off-the-shelf synthetic graft that would revolutionise the treatment of
coronary and peripheral artery disease.

Laboratory location

Charles Perkins Center
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Project ID

2022S1-159

Project title
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Cancer cell metabolism
Targeting metabolism has emerged as a potentially effective therapeutic
strategy for many cancer types, which are driven by genetic alterations
that are not tractable drug targets. To date, glucose and amino acid
metabolism have received most attention and are well characterised,
with lipid metabolism being the poor cousin, despite the numerous
interactions between the metabolic pathways of these substrates. This
project will exploit the heterogeneous genotypes of a diverse panel of
cancer cell lines to assess substrate (glucose, glutamine, fatty acids)
utilisation – ultimately to determine the role of mitochondrial fatty acid
metabolism in cancer. This project will a range of techniques including cell
culture, biochemical and radiometric metabolic analysis, and stable
isotope labelling in combination with mass spectrometry.

Laboratory location

Level 3W, CPC
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Auxiliary supervisor
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Project synopsis

2022S1-161
Unravelling the Metabolic Link Between the Host and Breast Cancer
Disease Progression
There is a growing body of evidence that breast cancer patients with
obesity experience worse clinical outcomes than lean breast cancer
patients. These observations suggest the host environment influences
disease progression and outcomes. Studies have attempted to elucidate
the molecular mechanisms underpinning the link between obesity and
altered breast cancer biology; however, these mechanisms are yet to be
defined. Further, there is a lack of knowledge regarding the role of
nutrition in influencing the host environment and breast cancer
progression. This project will expand our existing pilot studies and explore
the primary tumour and metastatic lung microenvironment using HighDimensional Mass Cytometric Analysis to define the cellular and
molecular immune and inflammation-associated mechanisms that
underpin host-driven changes in breast cancer progression. This project
will a range of techniques including immunohistochemistry, imaging mass
cytometry and bioinformatic analyses.

Laboratory location

Level 3W, CPC

Project title
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Project ID

2022S1-160

Project title
Project synopsis

Directed evolution of cell penetrating nanobodies
This project will apply a directed evolution approach to develop more
potent cell penetrating nanobodies using p53 as a model nuclear antigen.
This involves PC2 molecular biology labs and flow cytometry facilities.

Laboratory location

CPC Level 5W
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Auxiliary supervisor

Phil Hansboro

Project ID

2022S1-162

Project title

Project synopsis

Prevention and mitigation of PFAS toxicity
This project will extend an in vivo high throughput screen using zebrafish
to identify small molecules that prevent or reverse PFAS toxicity postexposure. This will require wet lab and zebrafish facilities in the
Centenary.

Laboratory location

Centenary Institute zebrafish facility
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2022S1-163
Developing a platform technology to quantify proteins in human tears for
disease detection
It is established that human tears contain hundreds of proteins that
reflect not just local, but systemic changes in the body. The challenge is to
reliably measure potential biomarkers in human tears, and using them as
an alternative biological sample in place of blood for disease diagnosis
and monitoring.This honours project is part of a larger development
project where students will have a chance to work on specific proteins
using a gene and/or protein interaction method to help develop a
platform technology for research and clinical use.

Laboratory location

Save Sight Institute

Project title

173

SCHOOL OF MEDICAL SCIENCES

Honours area

PHSI

Primary Supervisor

Philip Poronnik

Email

philip.poronnik@sydney.edu.au

Auxiliary supervisor
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Project ID

2022S1-164

Project title

Project synopsis

VI and immersive education in medical science
Immersion in a virtual world can be a powerful experience that may
influence how students experience information. This project is developing
virtual museums that allow students to curate artefacts of their learning
in virtual space. We will use the idea of a memory palace to investigate if
this leads to increased knowledge retention or conceptual understanding.

Laboratory location

FMH Media Lab Anderson Stuart
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2022S1-165

Project title

Project synopsis

Organ-on-a-chip model of endothelial-biomaterial interactions
An intact endothelium is critical to maintain vascular homeostasis.
Medical devices implanted into the bloodstream, such as vascular stents
and grafts, damage the endothelium and suffer poor re-endothelialisation
and healing, causing devices to fail through inflammation and thrombosis.
Re-endothelialisation mechanisms remain poorly understood and most
studies investigating re-endothelialisation of materials in vitro are
conducted under static conditions that do not replicate physiological
blood flow conditions. This project aims to develop an in vitro, Organ-ona-chip model of re-endothelialisation under flow using microfluidics. Cells
will be cultured under static conditions and in microfluidic chips already
established by the Waterhouse lab at the Charles Perkins Centre to
determine the rate of re-endothelialisation on different extracellular
matrix molecules using immunofluorescence and microscopy.

Laboratory location

Charles Perkins Centre, Level 3
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Project ID

2022S1-166

Project title
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Improving preimplantation embryo development in vitro
4% of babies born in Australia result from assisted reproduction involving
fertilization and culture of the embryo in vitro. The embryo culture
environment can cause significant alterations in gene expression,
epigenetics, metabolism and cell proliferation during preimplantation
development and these alterations may have effects on later life.Our
studies aim to help us to understand the impact of the culture
environment on pre-implantation embryonic development in order to
improve reproductive outcomes via assisted reproduction. We study the
physiological processes involved in fertilization of the oocyte and
proliferation of the cells in the preimplantation embryo.We use a range of
techniques including in vitro fertilization, isolation and culture of
preimplantation mouse embryos, gene expression, cell signalling and live
cell imaging.

Laboratory location

Medical Foundation Building
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2022S1-167

Project title
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Sex-dependent differences in peripheral artery disease
Peripheral artery disease (PAD) is the third most common form of
atherosclerotic disease resulting in gangrene and requiring amputation of
limbs. There is no cure, with treatment focussing on lifestyle changes and
managing risk factors. Females have worse outcomes than men. Reasons
for this are unclear. Endothelial dysfunction may contribute. In this
project we will examine changes to vessel architecture of murine PAD
(histology, gene expression) and assess sex-specific differences in
endothelial cell function in response to hypoxia (proliferation, migration,
apoptosis, tubule formation) in vitro.

Laboratory location

Heart Research Institute
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Project ID

2022S1-168

Project title

Project synopsis

Resolving atherosclerosis by modulating inflammation
The main cause of CVD is atherosclerosis which is a chronic inflammatory
disease. Cells of the myeloid lineage e.g. macrophages and myeloidderived suppressor cells (MDSC) play a pivotal role, either promoting or
suppressing atherogenesis and related inflammation, depending on their
functional state. In this project we will identify whether manipulating
these cells in in vitro models of atherosclerosis can improve inflammation
and potentially attenuate disease. Techniques used will include cell
isolation, flow cytometry, PCR and functional cell assays.

Laboratory location

Heart Research Institute
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2022S1-169
The role of preconception weight loss in reducing cardiac stress
associated with maternal obesity
Offspring born to obese mothers in pregnancy have high risk of long-term
metabolic health issues, including cardiovascular disease in adulthood.
Previous studies have failed to identify methods of weight loss for women
prior to pregnancy that can reduce perinatal morbidity and ameliorate
adverse foetal programming effects. We aim to explore the effect of
weight loss, either by diet modification or pre-pregnancy administration
of the glucose-like peptide-1 (GLP-1) agonist liraglutide, on cardiovascular
health in offspring using a rodent model. The animal component of this
study has already been performed. Therefore, your role will be to
perform laboratory-based experiments including Western blotting,
immunohistochemistry and real-time PCR. You will be shown and guided
on how to do these experiments. You will be specifically looking at the
cardiovascular outcomes in the offspring exposed to maternal obesity
and/or liraglutide.

Laboratory location

Kolling Institute

Project title
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2022S1-170
The role of appetite regulation in the brain on weight modulation in the
perinatal period: Can preconception weight loss reduce adverse
metabolic outcomes for mother and baby?
Offspring born to obese mothers and those born to mothers affected by
gestational diabetes mellitus (GDM) in pregnancy are at risk of long-term
metabolic health issues, including obesity and type 2 diabetes in
adulthood. Obese mothers themselves are at higher risk of adverse
cardiovascular outcomes. Previous studies have failed to identify methods
of weight loss for women prior to pregnancy that can reduce perinatal
morbidity and ameliorate adverse foetal programming effects. We aim to
explore the effect of weight loss, either by diet modification or prepregnancy administration of the glucose-like peptide-1 (GLP-1) agonist
liraglutide, on appetite regulation within the brains of mothers and
offspring using a rodent model. The animal component of this study has
already been performed. Therefore, your role will be to perform
laboratory-based experiments including Western blottings,
immunohistochemistry and real-time PCR. You will be shown and guided
on how to do these experiments. You will be working alongside alongside
a team of over 10 researchers. You will be specifically looking at the role
of the brain (specifically the hypothalamus) in weight regulation in the
perinatal period, impacting outcomes for the mother and offspring
exposed to maternal obesity and/or liraglutide. Your role will include
analysis of data, interpretation of results and manuscript preparation. All
work will take place at the Kolling Institute which is located on the Royal
North Shore Hospital campus.

Laboratory location

Kolling Institute

Project title
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2022S1-171

Project title
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Characterisation of the novel hormone erusiolin
Erusiolin is a novel hormone we discovered that we hypothesise plays a
role in appetite regulation. This project is to characterise the role of this
hormone in mammalian physiology using human clinical trial samples,
CRISPR knock-out mice, peptide injection experiments and bioinformatic
analysis.

Laboratory location

CPC Level 4 west
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2022S1-172
SLEEP APNOEA AND CARDIOMETABOLIC DISEASE: WHAT GOES WRONG
IN THE BRAIN?
Repetitive, or intermittent, hypoxia caused by repetitive airway collapse,
is a key feature of OSA. Patients with OSA frequently develop additional
cardiometabolic diseases such as hypertension and diabetes. It is
imperative that we understand the mechanisms driving these
pathological cardiometabolic changes so that we can detect OSA earlier
and develop more effective treatment strategies for the future.Work
from our lab has shown that the early cardiometabolic effects of
intermittent hypoxia are dependent upon a neuropeptide acting at its
receptors in specific areas of the brain and spinal cord. We hypothesise
that neuropeptides are driving the chronic, maladaptive responses,
leading to hypertension and development of type 2 diabetes in human
OSA conditions.In this project you will be using rodents that will undergo
an intermittent hypoxia protocol with and without pharmacological or
genetic manipulation of central neurotransmission. You will assess the
effects of these manipulations on blood pressure and glucose
homeostasis. At the conclusion of the physiological experiments tissues
and blood will be collected for further assessment of the neurocircuitry
involved, and the downstream effects on target organs. This will use a
range of techniques including small animal surgery,
immunohistochemistry, ELISA, qPCR, Western Blot, and metabolomics.

Laboratory location

Heart Research Institute
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2022S1-173
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Exploring novel regulators of breast and/or prostate cancer
Control of cell fate and normal cell function is critical during development
and is often perturbed during carcinogenesis and tumour progression. We
have developed a number of new mouse and cell based models to
investigate the novel function for a number of transcription factors and
integrin signaling molecules in the development and progression of breast
and prostate cancer. This project will utilise a combination of live cell
assays, cell culture, morphology, migration and proliferation assays,
shRNA viral approaches, and/or in vivo based approaches such as
xenografts and conditional knockout mouse cancer models to determine
the role of these transcription factors and proteins in cancer progression
and metastasis.

Laboratory location

CPC
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Laboratory location

2022S1-175
Refinement of Bionic Array-directed Gene Electrotransfer (BaDGE®) for
gene augmentation-based enhancement of the cochlear implant neural
interface.
"Development of BaDGE® technology has focused on hearing-based
applications. Pre-clinical studies have demonstrated rescue of auditory
neurons and improved hearing with cochlear implants. This technology is
now in clinical trial.
This project seeks to advance cochlear gene therapies based on the unique
BaDGE® platform, which will also support applications for gene
augmentation outside the hearing space.
This Project aims to improve the efficiency of BaDGE® through
manipulation of electrotransfer pulse parameters, DNA/RNA carrier
solutions and electrode construction materials via the delivery of
fluorescent reporter genes to cultured cells. The proposed project will also
validate novel therapeutic gene constructs using immunohistochemical
techniques. The readout of gene transfer efficiency and
immunohistochemical analysis will be determined using epifluorescence
and confocal microscopy."
Charles Perkins Centre
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2022S1-176
Metabolic disease in the development of diabetic neuropathy - a clinical
study
"Peripheral nerve degeneration is a common and debilitating consequence
of diabetes. Hyperglycaemia is well established as the primary pathogenic
mechanism. Recent studies however, have identified nerve dysfunction in
patients with well-controlled glucose levels in addition to people with
insulin resistance, a key component of metabolic disease.
This study aims to investigate the contribution of metabolic disease to the
continuum of nerve degeneration in people with diabetes.

Project synopsis
Laboratory location

This clinical investigation will involve assessing peripheral nerve function
and morphology in patients with metabolic disease using in vivo axonal
excitability assessment, nerve conduction and ultrasound. Measures of
physical function will also be explored using standard physical function and
neurological assessments. Recruitment and testing will occur in the Local
Health District."
Prince of Wales Hospital Randwick
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