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Honours Program in  
Anatomy & Developmental Biology 

The Honours program in Anatomy and Developmental Biology is an excellent opportunity for 
students to undertake research in one of the Department’s key research areas. By enrolling in 
Honours, students will increase employment opportunities, develop research skills and critical 
thinking, learn to work collaboratively in a team and develop new discoveries in biomedical science.  
 
STRUCTURE OF HONOURS COURSE 
The course is divided into two units: 

1. BMS4100/BMH4100 = 75% of overall course mark 
2. BMS4200BMH4200 = 25% of overall course mark 

   
BMS4100/BMH4100 – Biomedical science research project 
Synopsis 
Students will undertake a supervised research project of a publishable standard. Students will research 
literature relevant to their topic, carry out a research project and present the results of their study in 
both written and oral form. 
 
Outcomes 
On completion of this unit, students will be able to: 

1. Critically review the scientific literature that underpins the area of the research project; 
2. Undertake a supervised research project and contribute to project design and management; 
3. Apply appropriate laboratory techniques, research methodologies and data analysis methods 

to collect, interpret and report research findings; 
4. Effectively present research and findings orally showing a firm grasp of the area; 
5. Analyse research undertaken in the context of the discipline area and report findings in an 

extended written report. 
 
BMS4200/BMH4200 – Advanced studies in biomedical science 
Synopsis 
Students will develop analytic abilities and critical thinking skills in specific areas of Biomedical 
Science. Each module within the unit will include common coursework activities and a common 
assessment regime. 
 
Outcomes 
On completion of this unit, students will be able to: 

1. Critically review scientific literature in the discipline area of research; 
2. Apply knowledge of current methodologies and concepts to appraise scientific literature in 

the discipline area; 
3. Apply analytical and data analysis techniques relevant to the discipline area of research; 
4. Effectively communicate concepts in the discipline area of research both in writing and orally. 
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Course components  

 

 
	
 

BMS4100/BMH4100 (75%) – Biomedical science research project 
Assessment Value (%) 
Literature Review & Project Outline 10 
Seminar 1 Pass/Fail 
Thesis 80 
Seminar 2 10 
Thesis Review *Contributes to thesis mark 
Total 100 

BMS4200/BMH4200 (25%) – Advanced studies in biomedical science 
Assessment Value (%) 
Written Critical Review Exam 30 
Journal Club presentation 30 
Biostatistics Module 40 
Total 100 
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How do I apply? 
There is a 4-step application process for entry into Honours in Anatomy and Developmental 
Biology: 

1. Check the entry requirements. 
2. Discuss the projects of interest with the potential supervisors by appointment. 
3. Submit a project application form signed by the supervisors to the Honours Convenors (adb-

honoursteaching@monash.edu)  
4. Formally apply to the Faculty via Monash University’s My.App.  

 
Forms and information can be found on the Monash Biomedicine Discovery Institute website: 
https://www.monash.edu/discovery-institute/honours/so-how-do-i-apply  
 
The closing date for applications is usually mid-November for Semester 1 start, or mid-June for 
Semester 2 start. 
 
 
Entry criteria 
Bachelor of Science (Honours)  
Bachelor of Science students with any major in the School of Biomedical Sciences may apply for an 
Honours degree in the Department of Anatomy and Developmental Biology. Entry requires a 
distinction grade average (70%) in 24 points of relevant 3rd year units, of which normally 18 points 
are anatomy and developmental biology or biochemistry, human pathology, immunology, 
microbiology, pharmacology, physiology and genetics units. In addition to the requirements listed 
above, students must meet the entry requirements for the Science Honours program relevant to their 
course of enrolment. Enrolment in an Honours project is subject to approval of the project supervisor 
and the Honours Convenor. 
 
Bachelor of Biomedical Science (Honours)  
An average of 70% or higher in at least 24 points at 3rd year (including 12 points in Biomedical 
Science core units). 
 
If you have a query regarding eligibility, please submit an enquiry online via ask.monash or call 1800 
MONASH (1800 666 274). 
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CONTACTS IN THE DEPARTMENT 

 
Associate Professor Tracy Heng 
Principal Honours Convenor 
Department of Anatomy and Developmental Biology 
Room 314, Level 3, 15 Innovation Walk, Clayton Campus 
Tel: 9905 0629 
Email: tracy.heng@monash.edu 
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 MONASH BIOMEDICINE DISCOVERY INSTITUTE 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABOUT THE MONASH BIOMEDICINE DISCOVERY INSTITUTE   
(encompassing the School of Biomedical Sciences) 
 
 
WHO WE ARE 

• An institute with the scale and scope to tackle major 
research questions 

• 120+ internationally-renowned research teams committed 
to addressing global health priorities  

 
 
WHAT WE DO 

• Discovery research to accelerate our ability to prevent, 
diagnose and treat disease 

• Innovate through national and international collaborations 
and partnerships with researchers, health precincts and 
industry 
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MONASH BIOMEDICINE DISCOVERY INSTITUTE 

School of Biomedical Sciences 
 
 
With more than 120 internationally renowned research teams, the Monash Biomedicine 
Discovery Institute (BDI) is one of the largest and highest quality biomedical research 
institutes in Australia. Monash BDI works with national and international collaborators on 
global health priority areas, including cancer, cardiovascular disease, development and 
stem cells, infection and immunity, metabolism, diabetes and obesity, and neuroscience. 
 
Our discoveries accelerate the ability to prevent, diagnose and treat disease by leveraging 
our strong partnerships with researchers, health precincts and industry, together with our 
access to unparalleled, world-leading research infrastructure. 
 
The Monash BDI encompasses the School of Biomedical Sciences, and is part of the Faculty 
of Medicine, Nursing and Health Sciences. The School of Biomedical Sciences delivers 
biomedical sciences education to more than 2,000 undergraduate students and 300 
postgraduate students.  
 
Based at the Clayton campus, the Monash BDI is structured to include seven health-focused 
discovery programs and five discipline-specific departments. This allows for the cross-
pollination of ideas needed to tackle the big questions in biomedical research. It is at the 
intersection of these global health issues that truly innovative discoveries will be made. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	
	

DISCOVERY PROGRAMS 
• Cancer  
• Cardiovascular Disease  
• Development & Stem Cells 
• Infection 
• Immunity 
• Metabolism, Diabetes & Obesity 
• Neuroscience 

DEPARTMENTS 
• Anatomy & Developmental Biology 
• Biochemistry & Molecular Biology 
• Microbiology 
• Pharmacology 
• Physiology 

CENTRES  
• Centre for Human Anatomy Education 

RESEARCH | EDUCATION | ENGAGEMENT 
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DEPARTMENT OF  
ANATOMY AND DEVELOPMENTAL BIOLOGY 

 

Key research areas  
The Department of Anatomy & Developmental Biology is active across a wide range of research 
areas and is home to several of the world's leading scientists in developmental biology and anatomy. 
Our expertise spans embryonic and foetal development, stem cell biology, adult anatomy, human 
evolution, and the causes and treatment of childhood and adult diseases. The Department so 
encompasses the Centre for Human Anatomy Education, a leader in anatomy teaching, educational 
innovation, and research. 
 
 
Laboratory and 
supervisor 

Research area and available projects Page 

Abud Laboratory 
Prof Helen Abud  

Stem cells and cancer 
• Impact of inflammation on intestinal regeneration 
• Utilising patient-derived colorectal cancer organoids for 

disease modelling and prediction of drug response 
• Experiences of younger patients with colorectal cancer 

9-11 

Adams Laboratory 
A/Prof Justin Adams 

Integrated morphology and palaeontology 
• What’s the deal with the Devil? 
• Australian marsupials in arid habitats: past adaptations 

& future survival 

12-13 

Arumugam Laboratory 
Dr Senthil Arumugam 

Cellular physiology 
• Construction of a line-scan confocal hyperspectral 

microscopy 

14 

Carroll Laboratory 
Prof John Carroll 

Oocyte and embryo development 
 

- 

Combes Laboratory 
Dr Alex Combes  

Development and disease 
• Stem cell models of inherited kidney disease 

15 

Fiorenza Laboratory 
A/Prof Luca Fiorenza  

Palaeodiet research 
• Diet, Development, and disease: reconstructing early life 

in children from the past 
• Dental ecology of Japanese macaques 

16-17 

Gonsalvez Laboratory 
Dr David Gonsalvez 

Neuroglial development and repair 
• Using engineered human cortex to better understand the 

brains insulation 

18 

Harvey Laboratory 
Prof Kieran Harvey 

Organogenesis and cancer 
• Watching the Hippo pathway in real time in growing 

organs 

19 

Heng Laboratory 
A/Prof Tracy Heng  

Stem cells and translational immunology 
• Immune interactions in stem cell therapy 
• Biological considerations in scaling up stem cell 

therapies 

20-21 

Herbert Laboratory 
Prof Mary Herbert 

Reproductive biology and mitochondrial disease - 

Hutt Laboratory 
Prof Karla Hutt 

Ovarian biology - 
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Jarde Laboratory 
Dr Thierry Jarde 

Niche signalling, regeneration and cancer 
• Characterising fibroblast remodelling during early 

tumorigenesis 
• Investigating cellular interactions in breast cancer 

22-23 

Knaupp Group 
Dr Anja Knaupp 

Regulatory genomics and cell identity 
• Decoding transcription factor complexes underpinning 

pluripotent stem cell identity 

24 

Lawrence Laboratory 
A/Prof Mitchell Lawrence 

Genitourinary oncology 
• Using hormones to treat cancer 
• Boosting cancer diagnosis and treatment 
• Identifying new treatments for rare cancers 

25-27 

Lazarus Group 
Prof Michelle Lazarus 

Health professions education research 
• Exploring representation in anatomy education 

resources 

28 

Loessner Laboratory 
Prof Daniela Loessner 

3D cancer modelling - 

Pocock Laboratory 
Prof Roger Pocock  

Brain development, neuroplasticity and stem cells 
• Neuronal regulation of mitochondrial health 
• Inter-tissue signaling networks in germ cell development 

and fertility 
• How do you make a brain? 
• Mapping neuropeptide functions – one neuron at a time! 

29-32 

Polo Laboratory 
Prof José Polo  

Epigenetics and reprogramming 
• Molecular characterisation of human blastoids 

33 

Prostate Cancer Research 
Group 
Prof Gail Risbridger 

Prostate cancer research 
• Identifying new treatments for drug-resistant cancer 
• Investigating the progression of neuroendocrine prostate 

cancer 

34-35 

Smyth Laboratory 
Prof Ian Smyth  

Kidney development and disease 
• Single cell discovery framework for cell programming 
• Characterising novel genes which cause congenital 

kidney disease 
• How does maternal health impact fetal kidney 

development? 

36-38 

Winship Laboratory 
Dr Amy Winship   

Ovarian biology 
 

- 

ADB Education Group 
A/Prof Chantal Hoppe, 
A/Prof Sonja McKeown, 
Dr Julia Young 

Research in anatomy and developmental biology education 
• Generative artificial intelligence (GAI) in undergraduate 

science education 
• Generative AI in Anatomy and Developmental Biology 

Research: Understanding Current Practices to Inform 
Future Education 

• EduReview AI: A One-Stop Peer-Review Tool for 
Teaching, Learning and Assessment 

• How Long is Long Enough? Determining the Optimal 
Duration of Anatomy Viva Voce Assessments 

39-42 
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Stem Cells and Cancer 
(Abud Lab) 

	
https://www.monash.edu/discovery-institute/abud-lab 

	
 Project Title Impact of inflammation on intestinal stem cells 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof Helen Abud helen.abud@monash.edu 99029113 
Other Supervisors Dr Diana Micati      diana.micati@monash.edu 99029112 
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: 
Inflammatory bowel disease (IBD) is a chronic inflammatory disorder 
characterised by disruption of the intestinal epithelial barrier, a major 
contributor to disease progression and symptoms. Repair of this barrier 
depends on intestinal stem cells, which regenerate the epithelium 
following injury. However, persistent inflammation can impair stem 
cell function, preventing effective tissue repair. This project 
investigates how inflammatory signals regulate intestinal stem cells 
and influence epithelial regeneration in IBD. 
 
Project aims: 
To understand how the inflammatory microenvironment alters intestinal stem cell function and identify 
strategies for repairing the epithelial lining in IBD. 
 
Techniques to be utilised:  
This project will involve the use of patient-derived small intestinal organoid cultures to mimic the IBD 
microenvironment. A range of techniques, including immuno-histochemistry/multiplex immuno-
fluorescence, single cell and bulk RNA sequencing, gene editing, and drug assays, will be employed. 
 

	
	
	

Mouse Intestinal Organoid Architecture 
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Stem Cells and Cancer 
(Abud Lab) 

	
https://www.monash.edu/discovery-institute/abud-lab 

	
 

Project Title Utilising patient-derived colorectal cancer organoids for disease 
modelling and prediction of drug response 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof Helen Abud                   helen.abud@monash.edu 99029113 
Other Supervisors Dr Horace Chen horace.chan@monash.edu    99054780 
 Dr Sara Hlavca sara.hlavca@monash.edu   
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: 
Colorectal cancer (CRC) is one of the leading causes of cancer-related 
deaths worldwide. Patients diagnosed with colorectal cancer often 
experience different clinical outcomes and drug responses, even when 
controlled for similar pre-operative features, tumour stage and 
pathological characteristics. 
 
Project aims: 
To investigate factors that influence a patient’s ability to respond to 
treatment and determine how we might overcome treatment resistance 
to improve outcomes for patients. 
 
Techniques to be utilised:  
This project will involve a range of techniques including working with human colorectal tumours, co-
culture of patient-derived organoids with tumour niche cells, CRISPR/Cas9 genome editing in 
organoids, drug sensitivity assays, immuno-histochemistry/multiplex immuno-fluorescence and spatial 
multi-omics. 
 

	
	
	

CRISPR-Engineered CRC Organoid: 
Visualising the cytoskeleton and nuclei 
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Stem Cells and Cancer 
(Abud Lab) 

	
https://www.monash.edu/discovery-institute/abud-lab 

	
 Project Title Experiences of younger patients with colorectal cancer 

BDI Discovery Program Development and Stem Cells 
Main Supervisor A/Prof Sonja McKeown sonja.mckeown@monash.edu 99050202 
Other Supervisors Prof Helen Abud helen.abud@monash.edu 99029113 
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: The incidence of colorectal cancer is 
increasing among young people, with Australia 
recording the highest incidence of early-onset colorectal 
cancer in patients under 50. These younger patients have 
different needs and experiences compared to older 
people diagnosed with colorectal cancer.  In addition, 
patients with rectal cancer undergo a different regime of 
treatment compared to patients with cancer of the colon.  
These treatments can result in long-term changes 
affecting the individual patient’s life in numerous ways.     
 
Project aims:		
This project will explore the experiences of younger patients with colorectal cancer, using surveys to 
identify the impacts of treatment, and unmet needs, which future research can be directed towards.  
The ultimate goal of this research is to identify ways to improve the quality of life of younger patients 
with colorectal cancer.   
 
Techniques to be utilised:  
The project will develop and deliver surveys, and use qualitative and quantitative analyses of the results.  
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Integrated Morphology and 
Palaeontology (Adams Lab) 

	
https://www.monash.edu/discovery-institute/adams-lab 

 
http://www.sapalaeo.com  

 

	
 Project Title What’s the deal with the Devil?  

BDI Discovery Program Development and Stem Cells 
Main Supervisor A/Prof JW Adams justin.adams@monash.edu 99024280 
Other Supervisors A/Prof A Evans alistair.evans@monash.edu  99053110 
Location C154, 10 Chancellor’s Walk, Clayton Campus 

  
Background: 
The Tasmanian Devil is the last living large carnivorous 
marsupial in Australia, and extremely unique in their 
adaptations relative to other living marsupials. Unfortunately, 
Devil populations are currently at extreme risk due to Devil 
Facial Tumour Disease (DFTD), which is decimating 
Tasmanian populations – and leading to significant human 
intervention to save the species from extinction. These efforts 
are complicated by the lack of basic biological data about 
Devils in the literature. 
 
Project aims: 
In this project, we will take advanced imaging data from contrast-enhanced CT and the Australian 
Synchrotron to develop a structural model of Tasmanian Devil anatomy – from muscuoloskeletal to 
neurovascular. An imaging-based approach to build virtual histology and anatomy will fill in critical data 
on how this species is adapted to their carnivorous lifestyle – and provided essential data on how DFTD 
impacts various organ systems in the species. 
 
Techniques to be utilised: 
This project will utilise techniques applicable to a range of comparative anatomy and modern biological 
studies including advanced imaging-based reconstruction of organs, 3D morphometrics, 3D data 
processing and 3D printing, and statistical analysis of shape. Equally this project will develop 
fundamentally essential data on Devil anatomy that feeds into a variety of disciplines – from evolutionary 
biology to veterinary management. 
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Project Title Australian marsupials in arid habitats: past adaptations & future 
survival 

BDI Discovery Program Development and Stem Cells 
Main Supervisor A/Prof JW Adams justin.adams@monash.edu 99024280 
Other Supervisors A/Prof A Evans alistair.evans@monash.edu 99053110 
Location C154, 10 Chancellor’s Walk, Clayton Campus 

  
Background: 
Many different radiations of Australian 
marsupials have adapted to live in dry 
environments across the continent. While 
some of the major biological and 
physiological ways that marsupials have 
achieved success in arid ecosystems – from 
dry grasslands to true deserts – have been 
studied in common marsupials species, the 
range and diversity of marsupial 
adaptations remains unknown. This is not 
only a gap in our scientific understanding of marsupial adaptations, but an important study area for living 
marsupial conservation in changing climates. 
 
Project aims: 
In this project, we will use advanced imaging methods at the Australian Synchrotron and Monash 
Biomedical Imaging to unlock the first anatomical data from key organs and organ systems ever obtained 
from vulnerable, endangered and extinct marsupial species. When placed in a comparative framework 
we will explore how marsupials have adapted their body systems (from kidneys to lungs to circulatory 
systems) to occupy hot and dry habitats. In doing so we will also explore many species’ anatomy for the 
first time – from pig-footed bandicoots to greater and lesser bilbies. 
 
Techniques to be utilised: 
This project will utilise techniques applicable to a range of comparative anatomy and modern biological 
studies including medical imaging-based reconstruction of organs from Synchrotron, CT and MRI data, 
3D morphometrics, 3D data processing and 3D printing, and statistical analysis of shape. Equally this 
project will develop new methods and approaches to quantify adaptive structures that reflect form-
function relationships across larger datasets and diversity of living and extinct marsupial species. 
 

	
	
 

Integrated Morphology and 
Palaeontology (Adams Lab) 

	
https://www.monash.edu/discovery-institute/adams-lab 

 
http://www.sapalaeo.com  
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Cellular Physiology 
(Arumugam Lab) 

	

https://www.monash.edu/discovery-institute/arumugam-lab 
	

 Project Title Construction of a line-scan confocal hyperspectral microscopy 
BDI Discovery Program Development and Stem Cells 
Main Supervisor Dr Senthil Arumugam senthil.arumugam@monash.edu 0478822475 
Other Supervisors Dr Charles Wright               charles.wright@monash.edu                
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: Advances in microscopy have revolutionized biological imaging, yet significant challenges 
remain, particularly with high resolution, multi-colour imaging beyond 4 fluorophores. We aim to develop 
line-scanning hyperspectral imaging to study multiple organelles (>5) within a cell and their interactions. 
This approach will provide unprecedented insights into organelle-organelle interactions and their 
regulation. This can also be used for multi-fluorophore labelled antibody-based tissue pathology.  
 
Project aim/s: Build a custom microscope based on our home-built line-scan microscope that can 
perform simultaneous wavelength scan for multiple fluorophores.  
 
Techniques you will learn:  
1. Basics of microscopy 
2. How to build microscopes 
3. Cell culture, transfection 
4. Image analysis 
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Development and Disease 
(Combes Lab) 

	
https://www.monash.edu/discovery-institute/combes-lab 

	
 Project Title Stem cell models of inherited kidney disease 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Dr Alex Combes alex.combes@monash.edu 99056219 
Other Supervisors    
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background:  
Chronic kidney disease is estimated to affect 13% of the global population and half of all adults over the age 
of 70, with end-stage patients requiring a kidney transplant or life-long dialysis. Human experimental models 
of genetic and environmental drivers of kidney disease are required to study disease mechanisms and test new 
therapeutic strategies. We are part of a multidisciplinary project involving clinicians, bioinformaticians and 
disease modelling experts to improve the capacity to predict and validate new candidate genetic variants 
(mutations) associated with inherited human disease. 
 
Project aims:  
This project aims to experimentally test candidate disease-causing mutations in human kidney cell lines and 
stem cell-derived kidney organoids.  
 

 
Techniques to be utilised:  

• Cell culture: immortalized cell lines, human induced pluripotent stem cells (iPSCs) 
• Generation and culture of iPSC-derived human kidney organoids 
• Gene knock-down with CRISPR interference (CRISPRi) 
• Overexpression of candidate disease causing variants with lentiviral vectors 
• Gene and protein expression assays (qPCR, Western Blot) 
• Immunofluorescence and microscopy 
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Paleodiet Research (Fiorenza Lab) 

	
https://www.monash.edu/discovery-institute/fiorenza-lab; www.palaeodiet.org 

	
 

Project Title Diet, Development, and disease: reconstructing early life in children 
from the past 

BDI Discovery Program Development and Stem Cells 
Main Supervisor A/Prof Luca Fiorenza luca.fiorenza@monash.edu 99059809 
Other Supervisors Dr Ian Towle ian.towle@monash.edu   
Location C139, 10 Chancellors Walk, Clayton Campus 
 
Background: 
Deciduous teeth (baby teeth) provide a rare, high-resolution 
archive of early human life history. Because they form and erupt 
during critical developmental windows, their wear patterns and 
enamel structure capture essential details about weaning 
transitions, childhood nutrition, and early biological stress.  
 
Project aims: 
Using non-invasive 3D digital imaging, this Honours project 
will quantitatively analyse dental macrowear in deciduous 
molars from Mediterranean populations spanning over 30,000 years—from Upper Palaeolithic hunter-
gatherers to Neolithic farmers and children from Ancient Rome—to reconstruct how major dietary and 
cultural shifts transformed ancient childhood. 
 
Techniques to be utilised:  
Students will gain hands-on expertise in 3D digital modelling, dental functional morphology, and the 
application of quantitative methods to analyse enamel wear. This project applies cutting-edge digital 
workflows to reconstruct jaw mechanics, ancient diets, and early life health. 
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Paleodiet Research (Fiorenza Lab) 

	
https://www.monash.edu/discovery-institute/fiorenza-lab; www.palaeodiet.org 

	
 Project Title Dental ecology of Japanese macaques 

BDI Discovery Program Development and Stem Cells 
Main Supervisor A/Prof Luca Fiorenza luca.fiorenza@monash.edu 99059809 
Other Supervisors Dr Ian Towle ian.towle@monash.edu   
Location C139, 10 Chancellors Walk, Clayton Campus 
 
Background: 
Japanese macaques are the most northern primate species (with the 
exception of humans). They live in different types of habitats 
throughout Japan, ranging from cold high-altitude areas to warm sub-
tropical forests. Two subspecies of Japanese macaques have been 
identified; Macaca fuscata fuscata, the mainland subspecies, and M. f. 
yakui, found on the island of Yakushima in southern Japan. Due to the 
variation in latitude and altitude of the Japanese archipelago, this 
macaque species feeds on a great variety of foods. 
 
Project aims: 
The focus of this project is to apply novel digital approaches for 
understanding ecological and evolutionary adaptations in Japanese 
macaques. In particular, we will reconstruct the diet of the two 
subspecies of Japanese macaques, examining their dental wear using 
high-resolution computer models of their teeth. This study will help to better understand the relationship 
between masticatory movements, wear and food physical properties. The results will be later on used 
as model for understanding ecological and evolutionary adaptations of our closest African human 
ancestors. 
 
Techniques to be utilised:  
The project will be based on advanced digital techniques that use 3D medical and engineering imaging 
software that could be potentially used in orthodontics and biology. 
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Neuroglial Development and Repair 
(Gonsalvez Lab) 

	

https://research.monash.edu/en/persons/david-gonsalvez 
	

 Project Title Using engineered human cortex to better understand the brains insulation 
BDI Discovery Program Neuroscience; Development and Stem Cells 
Main Supervisor Dr David Gonsalvez david.gonsalvez@monash.edu 99020946 
Other Supervisors    
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background: 
About 50% of your brain volume is accounted for by white matter, which is made up of axons (your brains the 
electrical wires) and oligodendrocytes (the cells that electrically insulate these axons). It is often 
underappreciated that white matter is highly plastic, in fact your capacity learning some complex motor tasks 
depends on this white matter plasticity. Surprisingly, we still know relatively little about oligodendrocyte 
biology; how are proteins are distributed thought the insulating material (called myelin), or how 
oligodendrocytes change their insulating material, myelin, in response to experience/ neural activity. One 
limitation to studying the human brain has been access to human neural tissue. Our team now has the capacity 
to make human brain tissue from induced pluripotent stem cells, importantly these brain organoids can be 
patterned to different parts of the CNS (Figure 1). Using this new technology, ask the questions like how are 
proteins distributed throughout the white matter of human oligodendrocytes from different cortical regions? 
Or how experience or neural activity change the composition of proteins in the brains electrical insulating 
material?   
 

 
Figure 1: Human iPSC derived CNS organoid (with oligodendrocytes expressing myelin basic protein)  
 
Project aims:   
To determine if myelin basic protein is organised distinctly in human oligodendrocytes derived from different 
parts of the developing human cortex. 
 
Techniques to be utilised:  
Chemical tissue expansion (or expansion microscopy) will be used on human iPSC derived brain organoids to 
enable us to optically resolve beyond the limits of light microscopy. Immunofluorescence and advanced 
microscopy techniques (spinning disc, light sheet, widefield and confocal microscopy) will then be used to 
image and identify, for the first time, the 3D localisation of key proteins in human myelin.  
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Organogenesis and Cancer  
(Harvey Lab) 

	
https://www.monash.edu/discovery-institute/harvey-lab 

	
 Project Title Watching the Hippo pathway in real time in growing organs 

BDI Discovery Program Development and Stem Cells; Cancer 
Main Supervisor Prof Kieran Harvey kieran.harvey@monash.edu  
Other Supervisors Dr Samuel Manning sam.manning@monash.edu  
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: 
A new frontier in biomedical research will involve watching individual 
proteins work in real time, in living organs. Traditionally, researchers have 
drawn conclusions about gene function using indirect techniques that only 
allow us to infer what a gene normally does, without actually watching it 
work. For example, we create organisms that lack a particular gene and 
determine whether something goes wrong. If the loss of gene X causes 
organs to overgrow then we assume that gene X normally limits organ size. 
This has been an extraordinarily powerful approach for interrogating gene 
function but it cannot substitute the ability to watch gene products executing 
their function in real time, which allows determination of exactly when, 
where and how they work.  
 
Project aims: 
We will investigate the role of the Hippo tumour suppressor pathway in organ growth by watching, for 
the first time, its activity, in growing organs, in real time. This will provide novel insights into normal 
organ growth and pathogenic organ growth in diseases such as cancer. 
 
We aim to observe Hippo pathway activity in real time in the following situations: 

a) When organs are actively growing 
b) When organs stop growing 
c) In regions of organs that are subject to mechanical compression 
d) Throughout the cell cycle 

 
Techniques to be utilised: 
You will be taught an array of techniques including ex vivo organ culture, live multi-photon microscopy, 
image analysis and Drosophila genetics. 
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Stem Cells and Translational 
Immunology (Heng Lab) 

	
https://www.monash.edu/discovery-institute/heng-lab 

	
 Project Title Immune interactions in stem cell therapy 

BDI Discovery Program Immunity; Development and Stem Cells 
Main Supervisor A/Prof Tracy Heng tracy.heng@monash.edu 99050629 
Other Supervisors Dr Natalie Payne natalie.payne@monash.edu  
 Dr Andrew Freeman andrew.freeman@monash.edu  
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background:  
Multipotent mesenchymal stromal cells (MSCs) are fibroblastic precursor cells that have the stem cell-
like ability to differentiate into a variety of cell types. Studies have shown that MSCs are also endowed 
with anti-inflammatory and tissue reparative properties, sparking interest in their potential use in cell 
therapy. It is generally thought that MSCs secrete soluble factors that dampen inflammation and repair 
damaged tissue. We recently challenged this dogma by demonstrating that MSCs infused into the blood 
undergo cell death and are rapidly engulfed by macrophages and cleared from the body (Pang et al., 
2021, Nature Communications). Our data indicate a pivotal role for macrophages in MSC therapy, but 
it remains unclear how macrophages are reprogrammed by MSCs to become anti-inflammatory. 
 
Project aims:  
This project aims to elucidate how the innate and adaptive immune 
responses to viable and dying MSCs impact therapeutic efficacy. The 
findings will have broad implications for the future development of 
MSC-based therapies.  
 
Techniques to be utilised:  
This project will utilise techniques applicable to both immunology and 
stem cell research, including stem and immune cell isolation, tissue 
culture, flow cytometry, immunoassays, stem cell differentiation, 
fluorescence microscopy, in vivo disease models. 
 
References:  
Pang SHM, D’Rozario J, Mendonca S, Bhuvan T, Payne NL, Zheng D, 
Barugahare A, Powell D, Rautela J, Huntington N, Dewson G, Huang 
DCS, Gray DHD, Heng TSP (2021). Mesenchymal stromal cell 
apoptosis is required for their therapeutic function. Nature 
Communications 12, 6495. doi: 10.1038/s41467-021-26834-3. 
 
Payne NL, Pang SHM, Freeman AJ, Ozkocak DC, Limar JW, Wallis G, Zheng D, 
Mendonca S, O’Reilly LA, Gray DHD, Poon IKH and Heng TSP (2025). Proinflammatory cytokines 
sensitise mesenchymal stromal cells to apoptosis. Cell Death Discovery 11:121. doi:10.1038/s41420-
025-02412-0. 
 

	
	

Human induced 
pluripotent stem cell-
derived macrophage 
(green) engulfing human 
apoptotic mesenchymal 
stromal cell (red). 
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Stem Cells and Translational 
Immunology (Heng Lab) 

	
https://www.monash.edu/discovery-institute/heng-lab 

	
 Project Title Biological considerations in scaling up stem cell therapies 

BDI Discovery Program Immunity; Development and Stem Cells 
Main Supervisor A/Prof Tracy Heng tracy.heng@monash.edu 99050629 
Other Supervisors Prof Laurence Meagher laurence.meagher@monash.edu  
Location Level 3, 15 Innovation Walk and New Horizons, 20 Research Way 
 
Background:   
Cell-based therapeutics have made advances in recent years. One of the most clinically studied products 
in regenerative medicine is mesenchymal stromal cells (MSCs). MSCs have stem cell-like properties and 
the ability to modulate immune cell function, making them valuable for the treatment of a wide array of 
inflammatory and degenerative disease conditions. However, MSC therapy requires large numbers of 
cells to be generated via scale-up manufacturing methods (e.g. propagation on microcarriers in stirred-
tank bioreactors). Such manufacturing methods are not tailored for MSC expansion and may alter their 
biological function and, consequently, clinical effectiveness. The successful translation of cell therapy to 
the clinic requires an understanding of how up-scaling therapeutic cell production affects their biological 
properties and immunomodulatory function. 
 
Project aims:  
The project aims to investigate changes in the biological function 
of MSCs generated from commercial scale-up processes (e.g. on 
microcarriers in bioreactors), compared to conventional planar 
culture systems.  
 
Techniques to be utilised:  
This project will utilise techniques applicable to stem cells, 
immunology and biomanufacturing: 2D and 3D cell culture, 
bioreactor systems, flow cytometry, immunoassays, stem cell 
differentiation, fluorescence microscopy. 
 
Reference:  
Cherian D, Bhuvan T, Meagher L, Heng TSP (2020). Biological Considerations in Scaling Up Therapeutic 
Cell Manufacturing. Frontiers in Pharmacology 11:654. doi: 10.3389/fphar.2020.00654. 
 

	
	
	

3D culture of mesenchymal 
stromal cells (green) on 
microcarriers in a bioreactor. 
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Niche Signalling, Regeneration and 
Cancer (Jardé Lab) 

	https://research.monash.edu/en/persons/thierry-jarde 
	

 Project Title Characterising the function of Neuregulin 1 in colorectal cancer 
BDI Discovery Program Cancer 
Main Supervisor Dr Thierry Jardé thierry.jarde@monash.edu 99029208 
Other Supervisors Dr Spencer Greatorex spencer.greatorex@monash.edu 99029113 
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: 
Familial adenomatous polyposis (FAP) patients 
develop hundreds to thousands of polyps throughout 
the colon, that invariably develop into colorectal 
cancer unless prophylactic surgery is performed.	 In 
FAP, germline mutations to the tumour suppressor 
gene APC drive tumour formation. The “traditional 
view" of early tumour initiation suggests that mutated 
epithelial cells intrinsically drive the tumoral process. 
However, our preliminary data show that epithelial 
tumour cells proactively remodel the supportive 
stromal microenvironment, further accelerating 
tumour initiation and progression.  
 
Project aims: 
This project aims to characterise the cellular and 
molecular interplay between tumour cells and stromal 
cells during early intestinal tumorigenesis. 
 
Techniques: 
The interplay between Apcmutant cells and different fibroblast populations will be studied using 
organoid/fibroblast co-cultures (using bulk RNA sequencing and epigenetic sequencing). The 
remodelling of fibroblasts and their cells of origin will be evaluated using lineage-tracing models in 
vivo. 
  

	
	
	

	

Immunofluorescent detection of fibroblasts 
(red/yellow staining) in a colorectal 
tumour. 
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Niche Signalling, Regeneration and 
Cancer (Jardé Lab) 

	
https://research.monash.edu/en/persons/thierry-jarde 

	
 Project Title Investigating cellular interactions in breast cancer 

BDI Discovery Program Cancer 
Main Supervisor Dr Thierry Jardé thierry.jarde@monash.edu 99029208 
Other Supervisors Dr Dilys Leung dilys.leung@monash.edu   
 Prof Gary Richardson gary.richardson@monash.edu  
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: 
The local microenvironment (or niche) plays an important role 
in regulating the cellular function of breast cancer cells. Cancer‐
associated fibroblasts are one of the most abundant components 
of the tumour microenvironment and are suggested to	fuel the 
tumour by producing essential proliferative signals. A 
knowledge of both the key proliferative signals and how they 
are delivered to breast cancer cells has the potential to provide 
new targeted therapeutic strategies. 
 
Project aims: 
This project aims to characterise the cellular interactions 
between breast cancer cells and their associated fibroblasts.  
 
Techniques: 
The cross-talk between breast cancer cells and niche cells will be 
evaluated by using co-cultures of breast cancer organoids and 
primary fibroblasts. The identity of niche-derived ligands and activated signalling pathways will be 
characterised by RNA sequencing. 
  

	
	
	

	
Immunohistochemical detection 
of proliferative cells (brown 
staining) in a breast cancer 
organoid.  
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Regulatory Genomics and Cell 
Identity (Knaupp Group) 

	
https://www.monash.edu/discovery-institute/knaupp-lab 

 	
 

Project Title Decoding transcription factor complexes underpinning pluripotent stem 
cell identity 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Dr Anja Knaupp anja.knaupp@monash.edu 99050096 
Other Supervisors    
Location Level 3 South, 15 Innovation Walk (Building 75), Clayton Campus 
 
Background: 
Pluripotent stem cells (PSCs) have the unique ability to differentiate into any cell type in the body. 
Their identity is regulated by transcription factors, which are proteins that control which genes are 
switched on or off. In PSCs, these transcription factors assemble into multi‑protein complexes that act 
at specific gene regulatory elements to maintain pluripotency or initiate differentiation. While the main 
transcription factors for PSCs are known, the composition and changes in their associated complexes 
are still not fully understood. 
 

Our group develops and applies genomic and proteomic approaches to capture protein complexes 
directly at gene regulatory elements. This project offers the opportunity to investigate how PSC identity 
is maintained and how these complexes change during cell state transitions, while also contributing to 
the refinement of methods used to study them. 
 
Project aims: 
This project will use PSCs to investigate transcription factor complexes and their regulation during cell 
state transitions, with the following specific aims: 
Aim 1. Map and characterise transcription factor complexes associated with PSC identity. 
Aim 2. Refine and apply advanced approaches to analyse changes in complex composition during 
differentiation. 
 
Techniques:  
Pluripotent stem cell culture and differentiation, CRISPR-based genomic targeting, chromatin 
immunoprecipitation (ChIP), protein analysis techniques (including proteomics and western blotting) 
and gene expression analysis. 
 

 
 
Schematic showing transcription factor 
(TF) complexes act at regulatory elements 
in PSCs to control the expression of 
identity genes. 
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Genitourinary Oncology 
(Lawrence Lab) 

	

https://www.monash.edu/discovery-institute/lawrence-group 
	

 Project Title Using hormones to treat cancer 
BDI Discovery Program Cancer 
Main Supervisor A/Prof Mitchell Lawrence mitchell.lawrence@monash.edu  99029558 
Other Supervisors Prof Gail Risbridger  gail.risbridger@monash.edu   
 Prof Renea Taylor renea.taylor@monash.edu   
Location Level 3, 19 Innovation Walk, Clayton Campus 

  
Background: Patients with aggressive prostate cancer usually receive drugs that block hormones. The 
first clinical trial of this treatment was in 1941. Despite 80 years of progress, and potent new drugs, 
these treatments are only temporarily effective. Patients develop drug-resistant tumours that are even 
more aggressive. The current drugs can also be expensive and produce side-effects that reduce quality 
of life. 
 
Project aims: To address these challenges, our goal is to develop a safe, effective and inexpensive new 
treatment for prostate cancer known as “Bipolar Androgen Therapy” (BAT). BAT differs from current 
treatments because it overstimulates hormone activity rather than blocking it. Clinical trials of BAT in 
Australia and the United States are producing promising results. Our plan is to use BAT as the backbone 
of new combination treatments – combining it with other drugs to control prostate cancer cells for 
longer. This raises the question: what is the best drug to combine with BAT? 
 
Techniques:  
To resolve this question, we are using patient-derived models (xenografts and organoids) to screen 
different combination treatments. To validate the efficacy of these treatments we use 3D cell culture, 
microscopy, histology, and quantitative PCR. 
  

 
(Phase microscope images of different organoid models of prostate cancer) 
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Genitourinary Oncology 
(Lawrence Lab) 

	

https://www.monash.edu/discovery-institute/lawrence-group 
	

 Project Title Boosting cancer diagnosis and treatment 
BDI Discovery Program Cancer 
Main Supervisor A/Prof Mitchell Lawrence mitchell.lawrence@monash.edu  99029558 
Other Supervisors Prof Gail Risbridger  gail.risbridger@monash.edu   
 Prof Renea Taylor renea.taylor@monash.edu   
Location Level 3, 19 Innovation Walk, Clayton Campus 

  
Background: Prostate-specific membrane antigen (PSMA) is a protein on the surface of prostate 
cancer cells. It can be used as a beacon to specifically detect prostate cancer cells in patients with PET 
imaging. PSMA can also be used to specifically target prostate cancer cells with radioactive particles.  
 
Unfortunately, some tumours do not have enough PSMA. This makes these tumours harder to detect. 
It also leads to patients being excluded from treatments that target PSMA.  
 
Project aims: We are repurposing drugs that boost PSMA levels in cancer cells. To progress this idea 
into the clinic, we will determine the best way to use these drugs and the types of prostate cancer that 
are most responsive to them. 
 
Techniques: We will use patient-derived models (xenografts and organoids) to identify the most 
effective way at boosting PSMA expression across different types of prostate cancer. This involves 3D 
cell culture, microscopy, flow cytometry and histology. 
 
 

(Fluorescent microscope images of prostate cancer cells with varying levels of PSMA expression) 
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Genitourinary Oncology 
(Lawrence Lab) 

	
	

https://www.monash.edu/discovery-institute/lawrence-group 
	

 Project Title Identifying new treatments for rare cancers 
BDI Discovery Program Cancer 
Main Supervisor A/Prof Mitchell Lawrence mitchell.lawrence@monash.edu  99029558 
Other Supervisors Prof Gail Risbridger  gail.risbridger@monash.edu   
 Prof Renea Taylor renea.taylor@monash.edu   
Location Level 3, 19 Innovation Walk, Clayton Campus 

  
Background: Penile cancer is a rare malignancy with a devastating impact. Patients are often 
diagnosed late due to lack of awareness, difficulties in accessing healthcare, and shame. Additionally, 
penile cancer has a higher incidence some parts of Africa, Asia and South America, where there is 
limited healthcare infrastructure. Once patients develop metastatic penile cancer, combination 
chemotherapy is the only available treatment, but it is not very effective for most patients.  
 
Project aims: To address this clinical challenge, we established the world’s only cohort of patient-
derived organoid models of penile cancer. We will use these tools to screen existing, accessible 
treatments suitable for repurposing in penile cancer management. We have also generated patient-
derived xenografts of penile cancer to validate longer-term drug responses and provide in vivo 
justification for further clinical testing. 
 
Techniques: We will use 3D organoid assays to compare the responses of different tumours to 
treatments that have already been approved for other types of cancer. We will also examine whether 
combinations of drugs work together to control the growth of penile cancer cells more effectively. We 
will also use microscopy, histology, and quantitative PCR to understand changes in the features of 
penile cancer cells in response to treatment. 
 

 
(Phase microscope images of penile cancer organoids from different patients) 
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Health Professions Education Research 
(Lazarus Group) 

	https://www.monash.edu/discovery-institute/lazarus-research-group  
	

 Project Title Exploring representation in anatomy education resources 
BDI Discovery Program Education focussed   
Main Supervisor Prof Michelle Lazarus  michelle.lazarus@monash.edu 99050732 
Other Supervisors Dr Asiel Yair Adan 

Sanchez 
asielyair.adansanchez@unimelb.edu.au 83447276 

Location Clayton Campus 
  

Background: 
Future healthcare providers treat a wide variety of patients who vary in gender, skin tone, body habitus, 
socio-economic status etc. Despite this, anatomy education resources often portray limited demographic 

representations in their images. This study will 
explore anatomy education resources to 
identify which demographics are represented in 
current material, and make recommendations 
for the field. The goal of this work is to develop 
an evidence-based "call to action" for Anatomy 
publishers to help bring representation to the 
sector. 
 
 
 

Project aims: 
1. Develop an evidence-based evaluation rubric for assessing representation in anatomy textbooks 
2. Identify key anatomical education texts and resources for evaluation.  

 
Techniques to be used: 

1. Survey design 
2. Systematic reviews 
3. Qualitative analysis 
4. Quantitative analysis 
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Brain Development, Neuroplasticity 
and Stem Cells (Pocock Lab) 

	
https://www.monash.edu/discovery-institute/pocock-lab 

 	
 Project Title Neuronal regulation of mitochondrial health 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof. Roger Pocock roger.pocock@monash.edu 99050658 
Other Supervisors Dr Rebecca Cornell   
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background:  
Mitochondrial damage is a hallmark of obesity, diabetes and cardiovascular disease. Cells combat 
mitochondrial damage by triggering protective stress responses to prevent a breakdown in metabolic 
homeostasis. Recent evidence demonstrate that the nervous system can regulate stress responses 
in distal tissues. 
 
In unpublished work, we discovered that neuropeptide signalling from two sensory neurons regulate 
the mitochondrial stress response in distal fat storage cells. This project will use state-of-the-art 
genetic and imaging tools dissect how the brain controls mitochondrial stress. 
 
Project aims:  
In this project, you will work with experienced scientists to identify molecular mechanisms through 
which the brain controls mitochondrial stress responses in distal tissues. Based on our preliminary data 
we believe that we have discovered a new means of controlling systemic mitochondrial stress, which 
may be useful in therapies for multiple diseases.  
 
Techniques to be utilised:  
This project will utilise techniques in genetics, in vivo neurodevelopmental dissection, molecular 
biology (CRISPR), biochemistry, microscopy. 
 

 
 

	
	
	

Animal transgenically expressing green 
fluorescent protein to enable visualisation of 
mitochondrial stress. 
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Brain Development, Neuroplasticity 
and Stem Cells (Pocock Lab) 

	
https://www.monash.edu/discovery-institute/pocock-lab 

 	
 Project Title Inter-tissue signaling networks in germ cell development and fertility 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof. Roger Pocock roger.pocock@monash.edu 99050658 
Other Supervisors Dr Wei Cao wei.cao@monash.edu   
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background: 
Fertility fundamentally relies on germ cells faithfully differentiating into functional gametes 
(oocytes and sperm); however, a critical knowledge gap remains in how germ cell quality is 
maintained under physiological and environmental stress. The overarching objective of our research 
is to decode the fundamental molecular mechanisms governing germ cell development. Utilizing the 
highly conserved Caenorhabditis elegans model, we dissect the cell-autonomous and non-
autonomous mechanisms that protect gamete quality. We have discovered novel pathways 
regulate the germ cells from the gut and the neurons independent of classic mechanisms. 
 
Project aims: 

• Investigate how the gut control germ cell development and fertility 
• Investigate how neurons control germ cell development and fertility 

 
Techniques to be utilised:  
CRISPR,	RNA-mediated interference, cell-specific protein/gene manipulation, confocal imaging, 
PCR, gene cloning, immunostaining.  
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Brain Development, Neuroplasticity 
and Stem Cells (Pocock Lab) 

	
https://www.monash.edu/discovery-institute/pocock-lab 

 	
 Project Title How do you make a brain? 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof. Roger Pocock roger.pocock@monash.edu 99050658 
Other Supervisors Dr Pedro Moreira   
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background:  
Neurons in the human brain communicate with each other through ~850,000 kilometres of cables. 
These cables are called axons, and they are guided to their correct positions during development by an 
array of cell-surface and secreted molecules. We have identified a class of lipids that promote axon 
guidance and prevent axon degeneration across multiple generations. 
 
Project aims:  
In this project, you will join a team to investigate how lipids control axon development and health, 
which may be useful in therapies for brain disorders. 
 
Techniques to be utilised:  
This project will utilise techniques in genetics, in vivo neuroanatomy dissection, molecular biology 
(CRISPR), biochemistry, microscopy. 

 
 

	
	

Animal transgenically expressing 
fluorescent proteins to enable 
visualisation of the nervous system. 
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Brain Development, Neuroplasticity 
and Stem Cells (Pocock Lab) 

	
https://www.monash.edu/discovery-institute/pocock-lab 

 	
 Project Title Mapping neuropeptide functions – one neuron at a time! 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof. Roger Pocock roger.pocock@monash.edu 99050658 
Other Supervisors Dr Pedro Moreira   
Location Level 3, 15 Innovation Walk, Clayton Campus 
 
Background: 
Neurons are specialised cells that receive and transmit information to drive animal behaviour 
and physiology. Neurotransmitters and neuropeptides are two distinct molecular languages 
that neurons use to communicate with each other and other cell types (such as glia and muscle). 
We recently published a highly innovative method for inhibiting neuropeptide release in C. 
elegans at single neuron resolution which offers unparalleled genetic amenability to ask how 
each neuron in a nervous system uses neuropeptides. We aim to generate a world-first in 
vivo functional map of neuropeptide function in any organism. 
 
Project aim/s: 
In this project, you will work with experienced scientists to map how each neuron in the C. elegans 
model uses neuropeptides to control animal behaviour and physiology. You will contribute to multiple 
aspects of the project using the techniques detailed below such that you complete your honours year 
with broad experience.  
 
Techniques:  
This highly innovative project uses advanced genetics, molecular biology, CRISPR-Cas9, fluorescence 
imaging, and assays to quantify behaviour and physiology. 

 
 
 
     We aim to map how each neuron controls multiple behavioural and physiological outputs. 
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Epigenetics and Reprogramming 
(Polo Lab) 

	
https://www.monash.edu/discovery-institute/polo-lab 

	
 Project Title Molecular characterisation of human blastoids 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof. Jose Polo jose.polo@monash.edu 99050005 
Other Supervisors Dr. Sue Mei Lim sue.lim@monash.edu 99050096 
Location Level 3 South, 15 Innovation Walk (Building 75), Clayton Campus 
 
Background:  
Mammalian embryogenesis commences with the totipotent zygote, progressing through 
developmental stages such as the morula, followed by the formation of a blastocyst. As the embryo 
undergoes implantation, the cells of the epiblast (EPI) lineage within the blastocyst develop into the 
embryo proper and amnion. Meanwhile, cells originating from the trophectoderm (TE), and primitive 
endoderm (PE) contribute to the formation of the placenta and yolk sac, respectively.	Through in vitro 
isolation and culture, epiblast cells have been found to give rise to human embryonic stem cells 
(hESCs). Alternatively, adult cells can be reprogrammed into human-induced pluripotent stem cells 
(hiPSCs) via transcription factor-mediated reprogramming. 
These pluripotent cells, cultured in vitro, have the remarkable 
ability to differentiate into all cell types present in the body. 
Consequently, they hold immense potential for disease 
modelling, and drug screening, as well as gaining deeper insights 
into the molecular mechanisms of various diseases, embryo 
development, and organogenesis.  
During our investigation into reprogramming intermediates, our 
lab discovered that the aggregated intermediate cells could form 
blastocyst-like structures, termed induced blastoids (iBlastoids). 
Human iBlastoids represent a unique and experimentally 
tractable system to model and interrogate the complex cellular 
and molecular interactions that occur during early human 
embryogenesis. The application of iBlastoids as an in vitro 
model of human blastocysts holds the potential to facilitate 
research on early human development, explore the effects of 
gene mutations and toxins during early embryogenesis, and 
contribute to the advancement of novel therapies associated with 
assisted reproductive technologies. 
 
Project aims:  
In this project, we will investigate iBlastoids and their role in 
several in vitro aspects of early human development, with the 
following specific aims: 
Aim 1. To generate and characterise the molecular properties of iBlastoids. 
Aim 2. To derive and study different blastoid stem cell types from iBlastoids.  
 
Techniques: 
This project will use a number of different human cell types, including somatic and pluripotent stem 
cells, with a combination of different molecular, biochemical, microscopy, cellular techniques and 
genome-wide approaches (RNA-seq, SC-RNA-seq, etc.) to dissect the mechanisms and dynamics of 
iBlastoid formation. 

 

	

iBlastoids (top and bottom) 
derived from human dermal 
fibroblast cells. 
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Prostate Cancer Research Program 

	
	

https://www.monash.edu/discovery-institute/ prostate-cancer-research-group 
	

 Project Title Identifying new treatments for drug-resistant cancer 
BDI Discovery Program Cancer 
Main Supervisor Prof Renea Taylor renea.taylor@monash.edu 99029558 
Other Supervisors Prof Gail Risbridger gail.risbridger@monash.edu  
 A/Prof Mitchell Lawrence mitchell.lawrence@monash.edu  
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
 Background: Over the last decade, new treatments have extended the survival of men with advanced 
prostate cancer. Unfortunately, patients eventually develop resistance to all current treatments. 
Therefore, effective new therapies are needed for drug-resistant cancers.  
 
Our group is tackling this challenge in a new way - by growing tumours from different patients in the 
lab. Using this novel technique, we can compare how tumours respond to novel treatments. Our results 
are already showing that some tumours are more sensitive than others to 
specific treatments. These exciting results are helping us prioritise drugs 
for further clinical validation.  
 
Project aims: In this project, we will test the response of different 
patients’ tumours to novel drugs targeting the epigenome and DNA 
damage repair. Subsequently, we will identify molecular features that 
distinguish between sensitive and resistant tumours. These important 
results will provide new insight into better treatments for tumours that 
have failed current therapies. 
 
Techniques: This project will use techniques a range of techniques 
including organoid cell culture, patient-derived xenografts, 
immunohistochemistry and pathology.	 
 
(Image: Patient prostate cancer cells stained in pink before drug treatment 
(top) and after drug treatment (bottom)). 
 

	
	
	

Before ADT

After ADT
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Prostate Cancer Research Program 

	
	

https://www.monash.edu/discovery-institute/ prostate-cancer-research-group 
	

 Project Title Investigating the progression of neuroendocrine prostate cancer 
BDI Discovery Program Cancer 
Main Supervisor Prof Renea Taylor renea.taylor@monash.edu 99029558 
Other Supervisors Prof Gail Risbridger gail.risbridger@monash.edu  
 A/Prof Mitchell Lawrence mitchell.lawrence@monash.edu  
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background: Prostate cancer is the most commonly diagnosed cancer in Victoria. As most prostate 
tumours rely on androgen hormones for growth, the most common therapies for metastatic prostate cancer 
are drugs which inhibit androgen signalling. However, some patients develop neuroendocrine prostate 
tumours, which are highly aggressive and resistant to androgen inhibitors. Currently, there is limited 
understanding of how neuroendocrine tumours emerge in patients, and therapeutic options are limited.    
 

Project aims: The goal of this project is to use patient-derived models, 
including xenografts and organoids, of neuroendocrine prostate cancer to 
study disease progression and test effective therapeutic strategies.   
 
Techniques: The project will involve a variety of techniques including 
working with human tumours, tissue culture of organoids and 
immunohistochemistry. 
 
(Image analysis of prostate cancer organoids in 3D culture) 
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Kidney Development and Disease 
(Smyth Lab) 

	
https://www.monash.edu/discovery-institute/smyth-lab 

	
 Project Title Single cell discovery framework for cell programming 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof Ian Smyth ian.smyth@monash.edu 99055169 
Other Supervisors    
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background:   
This project is focussed on examining the development of Polycystic Kidney 
Disease (PKD) – one of the commonest inherited conditions and one which 
often leads to kidney failure requiring transplant.  There is no cure for this 
disease.   
 
Project aims:   
This project will study how cysts develop in the kidney and explore a new 
pathway which we have discovered that is central to cyst formation and 
which we hope to target with a new class of drugs aimed at preventing the 
disease.   
 
Techniques to be utilised:   
You will use mouse and cell-based models of genetic deletion and pharmacological inhibition to study 
how PKD arises and the role key proteins play in its initiation and progression. 
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Kidney Development and Disease 
(Smyth Lab) 

	
https://www.monash.edu/discovery-institute/smyth-lab 

	
 Project Title Characterising novel genes which cause congenital kidney disease 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof Ian Smyth ian.smyth@monash.edu 99055169 
Other Supervisors    
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background:   
Our group is involved in an Australia-wide program which aims to identify 
novel genes	in patients with kidney disease. These individuals will have their 
genomes sequenced to identify potential new disease-causing variants in 
known and novel genes. 
 
Project aims:   
This project Aims to demonstrate that specific genetic lesions identified in 
patients with kidney disease are causative, and to understand how the protein 
involved regulates normal kidney development 
 
Techniques to be utilised:  
We will use CRISPR/Cas9 genome engineering approaches to model disease causing mutations in mice.  
By characterising these models by histology and other approaches, honours students will have a unique 
opportunity to establish how novel disease genes function in the kidney, how their protein products 
regulate cell biology and how their mutation leads to congenital renal malformations. 
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Kidney Development and Disease 
(Smyth Lab) 

	
https://www.monash.edu/discovery-institute/smyth-lab 

	
 Project Title How does maternal health impact fetal kidney development? 

BDI Discovery Program Development and Stem Cells 
Main Supervisor Prof Ian Smyth ian.smyth@monash.edu 99055169 
Other Supervisors    
Location Level 3, 19 Innovation Walk, Clayton Campus 
 
Background:   
Increasing evidence indicates that the fetal environment can 
significantly affect the development of the kidney.   
 
Project aims:   
This project examines how maternal alcohol consumption affects 
fetal kidney development.  By modelling binge drinking behaviour, 
you will study the effects of alcohol on the progenitor cells which 
contribute to the formation of nephrons and begin to understand the 
anatomical and molecular impacts of this drug. 
 
Techniques to be utilised:  
We will use mouse models to examine the cellular impact of alcohol 
exposure on the developing kidney and molecular techniques to examine how this alters DNA 
methylation, gene expression and epigenetic change at the level of the single cell. 
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ADB Education Group 

INSERT		
LAB	HEAD	PHOTO	or		
GROUP	PHOTO	or		
LOGO	HERE	

 
	

 
Project Title Generative artificial intelligence (GAI) in undergraduate science 

education 
BDI Discovery Program Education 
Main Supervisor A/Prof Sonja McKeown sonja.mckeown@monash.edu  99050202 
Co-Supervisor Dr Julia Young julia.young@monash.edu   
Location Clayton Campus 
 
Background: Higher education is facing a new challenge in integrating the responsible use of 
generative artificial intelligence (GAI) in assessment design.  There are concerns specifically around 
the use of GAI in science disciplines, including potential misinformation, biases, and hallucinations by 
GAI.  It is vital for our students to learn to use GAI and to critique the output provided.   
 
This project explores the first actively 
designed integration of GAI in the large 
DEV2011 Developmental Biology major 
Unit. In this Unit, students used GAI to 
create an output related to a significant piece 
of scientific writing, which they then 
critically analysed, and also completed a 
short reflection on the use of GAI in this 
context. This project will provide important 
information on the student experience and 
student perceptions on GAI use.   
 
Project aims:		
This project is focussed on examining existing data from a real-world education setting. The aim is to 
perform a series of both qualitative and quantitative analyses on student reflections on the use and 
critical analysis of GAI output. The analysis is intended for publication, and the outcomes will be 
integrated into future iterations of the Unit to promote the development of an important digital literacy 
skill. 
 
Techniques to be utilised:  
1. Qualitative thematic analysis 
2. Quantitative analysis 
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ADB Education Group 

INSERT		
LAB	HEAD	PHOTO	or		
GROUP	PHOTO	or		
LOGO	HERE	

 
	

 
Project Title Generative AI in Anatomy and Developmental Biology Research: 

Understanding Current Practices to Inform Future Education 
BDI Discovery Program Education 
Main Supervisor A/Prof Chantal Hoppe chantal.hoppe@monash.edu   
Co-Supervisor A/Prof Sonja McKeown sonja.mckeown@monash.edu  99050202 
 Dr Julia Young julia.young@monash.edu   
Location Clayton Campus 
 
Background:   
As universities increasingly integrate Generative AI (GenAI) into teaching, there is surprisingly little 
evidence on how researchers themselves are using these tools in day-to-day research practice. If we are 
preparing students for AI-enabled careers, we first need to understand how AI is being used by the 
researchers who will supervise, mentor and teach them. Without this evidence, we risk teaching skills 
that are disconnected from authentic research practice. 

 

Project aims:  
To investigate how researchers within the Department of Anatomy and Developmental Biology and 
industry use GenAI across the research lifecycle; identify current practices and emerging opportunities; 
and build an evidence base to inform authentic AI integration into undergraduate science curriculum. 
 
Techniques to be utilised:  
This Honours student will complete a mixed-methods education research porject exploring the use of 
GenAI across research activities, including literature searching, scientific writing, coding, data analysis, 
image generation, experimental design and administration. Quantitative data will identify patterns of 
use, while qualitative responses will explore perceived benefits, challenges and future opportunities. 
Findings will inform recommendations for curriculum design, assessment and the development of 
authentic AI capabilities in students. 
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Project Title EduReview AI: A One-Stop Peer-Review Tool for Teaching, Learning 

and Assessment 
BDI Discovery Program Education 
Main Supervisor A/Prof Chantal Hoppe chantal.hoppe@monash.edu   
Co-Supervisor FIT supervisor TBA   
Location Clayton Campus 
This project is part of “The Faculty of Information Technology (FIT) and the Faculty of Medicine, 
Nursing and Health Science (FMNHS) joint Honours offering in Medicine and AI” initiative. This 
initiative is designed to provide students with an interdisciplinary research experience that integrates 
disease prevention, health promotion, health policy and systems with advanced capability in AI, data 
science, and digital innovation. 
Background:   
Educators are expected to design learning materials and assessments that are inclusive, accessible, 
aligned, evidence-based and suitable for diverse cohorts and delivery modes. While a wealth of 
educational guidance exists, there is currently no simple way to review teaching materials against these 
principles in a consistent, efficient and holistic manner. An AI-supported peer-review tool could provide 
timely, structured feedback while supporting, rather than replacing, academic judgement.  

 
Project aims:  
To develop and evaluate an AI-enabled feedback tool that reviews online and face-to-face teaching 
content and assessment ideas against established educational design principles and provides practical, 
evidence-informed recommendations for improvement, before implementation.   
 
Techniques to be utilised:  
This Honours student will complete a mixed-methods education research porject exploring the use of 
GenAI across research activities, including literature searching, scientific writing, coding, data analysis, 
image generation, experimental design and administration. Quantitative data will identify patterns of 
use, while qualitative responses will explore perceived benefits, challenges and future opportunities. 
Findings will inform recommendations for curriculum design, assessment and the development of 
authentic AI capabilities in students. 
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Project Title How Long is Long Enough? Determining the Optimal Duration of 

Anatomy Viva Voce Assessments 
BDI Discovery 
Program 

Education 

Main Supervisor A/Prof Georgina Stephens georgina.stephens@monash.edu   
Co-Supervisor A/Prof Chantal Hoppe chantal.hoppe@monash.edu   
Location Clayton Campus 
 
Background:   
The duration of anatomy viva examinations is typically driven by 
logistical considerations rather than educational evidence. It 
remains unknown how much assessment time is required for 
examiners to make valid and reliable judgements of students' 
anatomical knowledge and communication skills, or how assessor 
experience, student communication, questioning style and potential 
cognitive biases influence these decisions. 
 
Project aims:  
To determine when assessors are able to reliably predict a student’s 
final viva score and identify the factors that influence this 
judgement, including assessor and student factors such as verbal 
and non-verbal communication style.  
 
Techniques to be utilised:  
Video recordings from previous viva voce cohorts will be reviewed alongside students’ final rubric 
scores. Assessors will watch the recordings and indicate the point at which they believe they can 
confidently predict the student’s final score, and then gain at the end of the video then explain what 
informed that judgement. These retrospective timing data will be compared with the final rubric results 
to examine accuracy and determine whether additional viva time meaningfully changes the assessment 
outcome. Interviews with assessors will explore how expertise, first impressions, student 
communication, confidence, prompting and possible bias shape decision-making. Findings will help 
identify an evidence-based viva duration that balances validity, fairness and feasibility. 
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