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1   On the use of electronic compensators 
in external beam radiotherapy 

Dr Pradip Deb 
A/Prof Prabhakar Ramachandran 

Medical Radiations 
Petermac Cancer 
Clinic 

2 Stereotactic ablative radiotherapy for 
multiple metastasis – A treatment planning 
study 

Dr Pradip Deb 
A/ProfPrabhakar Ramachandran 

Medical Radiations 
Petermac Cancer 
Clinic 

3 Chemical and biological investigation 
of the phytochemicals present from a 
unique sugar cane extract (Saccharum 
officinarum) 

Dr Daniel Dias 
Dr Matthew Flavel 
 
Dr Myrna Deseo 

Laboratory Medicine 
The Product Makers 
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Department of 
Economic 
Development 

4 Examining the role of specific endothelial 
membrane proteins in 
mechanotransduction of shear stress 

Dr Sara Baratchi 
A/Prof Anthony Jaworowski 
Prof Karlheinz Peter 

Human Bioscience 
A/Dean HDR SHBS 
Baker Institute 

5 Mechanotransduction in monocytes Dr Sara Baratchi 
A/Prof Anthony Jaworowski 
Prof Karlheinz Peter 

Human Bioscience 
A/Dean HDR SHBS 
Baker Institute 

6 Determine the roles(s) of LIMK1 in human 
melanoma cells 

Dr Juliana Antonipillai 
A/Prof Terry Piva 

Human Bioscience 
Human Bioscience 

7 Magnesium deficiency during pregnancy: 
does it adversely affect cardiovascular 
function and foetal development? 

Dr Tamara Paravicini 
Dr Narin Osman 
Dr Douglas Jackson 

Human Bioscience 
Human Bioscience 
Human Bioscience 

8 Evaluating the “History of Safe Use” for 
priority Australian bush foods 

A/Prof Paul Wright 
Dr Rosalind Dalefield 

Human Bioscience 
Food Standards ANZ 
(FSANZ) 

9 Does lifestyle stress or anxiety alter 
psychological and neurophysiological 
responses in in experienced participants 
following walking, running and meditation? 

Dr Ashleigh Moreland 
Dr Isaac Selva Raj 
A/Prof Noel Lythgo 

Exercise Science 
Exercise Science 
Exercise Science 
 

10 Do positive or negative beliefs and 
expectations alter psychological and 
neurophysiological responses in 
inexperienced participants following 
walking, running and meditation? 

Dr Ashleigh Moreland 
Dr Isaac Selva Raj 
A/Prof Noel Lythgo 

Exercise Science 
Exercise Science 
Exercise Science 
 

11 The validity and reliability of the eccentric 
one repetition maximum test 

Dr Isaac Selva Raj 
A/Prof Noel Lythgo 

Exercise Science 
Exercise Science 

12 Why do gait (walking) changes emerge in 
apparently healthy older adults? Are these 
changes associated with increased knee 
and hip joint loads? 

A/Prof Noel Lythgo 
Dr Isaac Selva Raj 
Julie Kendall 

Exercise Science 
Exercise Science 
Chiropractic 

13 Can specific targeted exercise programs 
improve gait in older adults? 

A/Prof Noel Lythgo 
Julie Kendall 
Dr Ash Moreland 

Exercise Science 
Chiropractic 
Exercise Science 

14 Resistance training for hypertrophy and /or 
strength: Short or long inter-set rest 
intervals? 

Dr Isaac Selva Raj 
Prof Stephen Bird 

Exercise Science 
Exercise Science 

15 Muscle strength exercise and behaviour 
change: A systematic review 

Prof Stephen Bird 
Prof Ieva Stupans 
A/Prof Zhen Zheng 

Exercise Science 
Pharmacy 
Chinese Medicine 
 

16 Investigation the influence of exercise 
training on sperm epigenetic modifications 
in obese rats 

Dr Josh Denham 
A/Prof Sarah Spencer 

Exercise & Sport 
Science 
Psychology 



17 Leukocyte telomere dynamics in 
Thoroughbred racehorses 

Dr Josh Denham Exercise & Sport 
Science 

18/19 The effect of hip abductor weakness on 
gait and dynamic stability 

A/Prof Noel Lythgo 
Dr Amanda Kimpton 
Julie Kendall 

Exercise Science 
Chiropractic 
Chiropractic 
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formulations 

Dr Thilini Thrimawithana 
Dr Narin Osman 

Pharmacy 
Human Bioscience 

21/22 Effect of co-milling on the characteristics 
and the deposition of salbutamol sulphate 
from drug-additive interactive mixture 

Dr Ayman Allahham 
A/Prof David Morton 
Ian larson 

Pharmacy 
Monash University 
Monash University 

23 Understanding latent HIV reactivation 
in the central nervous system 

Prof Melissa Churchill 
Dr Michael Roche 

Research Intensive 
Research Intensive 

24 Harnessing the molecular clock to 
reactivate latent HIV 

Prof Paul Gorry 
Dr Michael Roche 

Research Intensive 
Research Intensive 

25 Effect of patient education in addition 
to passive manual therapy on chronic 
musculoskeletal pain-a systematic 
review 

A/Prof Zhen Zheng 
Dr Dawn Wong Lit Wan 
Julie Kendall 

Chinese Medicine 
Chinese Medicine 
Chiropractic 

26 Pregnancy and the lasting changes to 
the maternal brain and physiology 

Dr Luba Sominsky 
A/Prof Sarah Spencer 

Psychology 
Psychology 

27 Discovering the role of monocytes in 
the development of the ovary 

Dr Luba Sominsky 
A/Prof Sarah Spencer 

Psychology 
Psychology 

28 Investigating gastrointestinal dysfunction in 
a mouse model of autism 

Dr Elisa Hill-Yardin 
Dr Gayathri Balasuriya 

Psychology 
Psychology 

29 Neuroimmune changes in the gut-
brain axis in autism 

Dr Elisa Hill-Yardin 
Dr Gayathri Balasuriya 

Psychology 
Psychology 

30 Investigating developmental changes in 
gastrointestinal motility in autism 

Dr Elisa Hill-Yardin 
Dr Gayathri Balasuriya 

Psychology 
Psychology 

31 The role of sleep disturbance in post natal 
depression 

A/Prof Sarah Spencer 
Dr Melinda Jackson 
Dr Russell Conduit 

Psychology 
Psychology 
Psychology 

32 Can glutathione perioxidase mimetics 
reduce the severity of asthma attacks? 

A/Prof Steven Bozinovski 
Dr Hao Wang 
Prof ross Vlahos 
Dr Stavros Selemidis 

Human Bioscience 
Human Bioscience 
Human Bioscience 
Human Bioscience 

33 FPR2 receptor is a novel tumour 
suppressor gene in lung cancer 

A/Prof Steven Bozinovski 
Dr Hao Wang  
Prof Ross Vlahos 

Human Bioscience 
Human Bioscience 
Human Bioscience 

34 Impact of Type 1 diabetes on the emotional 
brain: neuronal, neuroglial and 
neurobehavioural changes 

Angela Cumberland 
Dr Mary Tolcos 

Psychology 
Human Bioscience 

35 Understanding latent HIV reactivation 
in the central nervous system 

Prof Melissa Churchill 
Dr Michael Roche 

Human Bioscience 
Human Bioscience 

36 Validating the efficacy of a novel 
delayed phase neurotherapeutic to 
recover memory and learning deficits 

Dr Bobbi Fleiss 
A/Prof Sarah Spencer 

 
Psychology 

37 Harnessing the molecular clock to 
reactivate latent HIV 

Prof Paul Gorry 
Dr Michael Roche 

Deputy Dean R&I 
Human Bioscience 

38 Creating a small animal model of 
intrauterine growth restriction; making 
the mouse like the man 

Dr Bobbi Fleiss 
Dr Mary Tolcos 

 
Human Bioscience 

39 Role of microglia in development of the 
cerebral white matter 

A/Prof Sarah Spencer 
Dr Mary Tolcos 

Psychology 
Human Bioscience 

 

40/41 Long-term effects of high dose 
caffeine treatment on the developing 
brain 

Dr Mary Tolcos 
Dr Angela Cumberland 
Dr Robert De Matteo 

Human Bioscience 
Psychology 
Monash University 

 

42 Aerosol delivery of a novel therapy to 
improve neurological outcomes 

Dr Mary Tolcos 
Prof Leslie Yeo 

Human Bioscience 
School of Engineering 



following fetal growth restriction Prof David Walker 
Dr Angela Cumberland 

Human Bioscience 
Psychology 

43 A novel antenatal therapy to correct 
neurological deficits in fetal growth 
restriction 

Dr Mary Tolcos 
Dr Angela Cumberland 
Prof David Walker 

Human Bioscience 
Psychology 
Human Bioscience 

44 Exposure of the fetal brain to high 
dose caffeine: impact on 
synaptogenesis and cortical activity 

Dr Mary Tolcos 
Dr Angela Cumberland 
Dr Robert De Matteo 

Human Bioscience 
Psychology 
Monash University 

45 Oxidative stress as a target for 
prostate cancer 

Dr Stavros Selemidis 
A/Prof Steven Bozinovski 

Human Bioscience 
Human Bioscience 

46 Understanding the pathogenesis of 
influenza A virus infection during 
pregnancy 

Dr Stavros Selemidis 
Dr Stella Liong 

Human Bioscience 
Human Bioscience 
 

47 Lung epithelial and mesenchymal 
remodelling in response to Influenza A 
and Pneumococcal coinfection 

Dr Jonathan McQualter 
A/Prof Steven Bozinovski 
 

Human Bioscience 
Human Bioscience 
 

48 The relationship between metaplastic 
epithelia and mesenchymal cell fate in lung 
fibrosis 

Dr Jonathan McQualter 
Dr Desiree Anthony 

Human Bioscience 
Human Bioscience 
 

49 Defining insulin resistance as a 
mechanistic link between cigarette 
smoking and skeletal muscle wasting 

Prof Ross Vlahos 
Dr Stanley Chan 

Human Bioscience 
Human Bioscience 
 

 

  



1. Project Title:  
 

On the use of electronic compensators in external beam radiotherapy 
 

2. Supervisor/s  
 

Dr Pradip Deb, Medical Radiation, Teaching & Research 
A/Prof Prabhakar Ramachandran, Petermac Cancer Centre 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Pradip Deb, 99257324, pradip.deb@rmit.edu.au  
 

5.  Project Description  
 

Introduction:  
In this modern era, parallel opposed fields are still used to treat many radiotherapy patients either as a Phase I or 
palliative care. One of the drawbacks of parallel opposed field techniques is the presence of hot and cold spots inside 
the planning target volume and also the spillage of high dose regions outside the planning target volume. Electronic 
compensators were introduced in radiotherapy as a surrogate to the traditional physical compensators and are 
currently used in the treatment of patients receiving breast cancer radiotherapy.  The use of electronic compensators 
for non-breast patients is not common in radiotherapy due to lack of studies indicating its advantage in utilizing this 
technique. 
 
Aim:  
This study aims to assess the use of electronic compensators for most of the common treatment sites that are 
currently treated with 3D conformal radiotherapy. 
 
Materials and Methods:  
Fifty patients of varied treatment sites including Head and Neck, Brain, Lung, Abdominal, Pelvis will be selected 
retrospectively for this study and plans will be generated in Eclipse using electronic compensators. The generated 
plans will be compared to the traditional treatment planning techniques.  In addition to this, IMRT and VMAT plans will 
also be generated for all these cases. Dosimetric comparison will be conducted for the target volume, OARs.  This 
project will also assess the impact of introducing electronic compensators for non-breast patients in a busy clinical 
department as opposed to the traditional treatment techniques.   
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1. Project Title:  
 

Stereotactic Ablative Radiotherapy for Multiple Metastasis – A treatment planning study 
 

2. Supervisor/s:  
 

Dr Pradip Deb, Medical Radiation, Teaching & Research 
A/Prof Prabhakar Ramachandran, Petermac Cancer Centre 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Pradip Deb, 99257324, pradip.deb@rmit.edu.au  
 

5.  Project Description  
 

Introduction:  
Stereotactic Ablative Radiotherapy (SABR) has become one of the most preferred radiotherapy treatment techniques 
in radiotherapy.  The entire treatment course is delivered in a few fractions which is more beneficial to cancer patients 
in terms of the number of visits to hospital and also provides similar treatment outcome as compared to a standard 
radiotherapy regimen. Nowadays, SABR is more often used to treat multiple metastasis due to minimal toxicity and 
better treatment outcome.  However, one of the challenges of treating multiple metastasis with SABR is the dose 
overlap between adjacent target volumes and also the restriction imposed by surrounding critical structures. 
 
Aim:  
The aim of this study is to conduct a planning study for multiple lesions employing several radiotherapy treatment 
planning techniques such as 3D-conformal radiotherapy (3D-CRT), intensity modulated radiation therapy (IMRT), 
volumetric modulated radiation therapy (VMAT). 
 
Materials and Methods:  
Fifteen patients with more than one metastatic lesions will be selected retrospectively for this study.  Treatment plans 
will be generated for all patients using 3D-CRT, IMRT and VMAT treatment techniques. The tumor dosimetry, dose to 
organs at risk (OARs), integral dose, dose spillage and overlap between adjacent target volumes will be compared for 
all treatment techniques.  This study will enable us to predict or identify the most optimal treatment techniques in terms 
of reduced dose spillage outside the target volume, monitor units, better tumor conformity with minimal dose of OARs. 
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1. Project Title:  
 

Chemical and biological investigation of the phytochemicals present from a unique sugar cane extract  
(Saccharum officinarum). 

 

2. Supervisor/s:  
 

Dr Daniel A. Dias (T&R): Natural Products Research Program, Discipline of Laboratory Medicine 
Dr Matthew Flavel (External): The Product Makers, Bio Actives Division 
Dr Myrna Deseo (External Department of Economic Development 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr Daniel A. Dias, 9925 7071, daniel.dias@rmit.edu.au 
 

5.  Project Description  
 
Sugar intake has attracted substantial media attention as it plays a critical role in the global crisis of metabolic 
disorders, such as obesity and Type 2 diabetes. However, there is growing evidence to suggest that plants containing 
high concentrations of sugars also contain a vast array of bioactive natural products. These “phytochemicals” appear 
to assist in regulating sugar metabolism offering protection and even management of metabolic disease. Perhaps, it is 
the decrease in the amounts of these protective compounds that really is to blame? Sugar cane (Saccharum 
officinarum) is the major source of sucrose in Australia and in many parts of the world. It is therefore an excellent 
target to identify bioactive compounds that may assist to manage the modern diet that is generally, high in sugar cane 
derived sucrose, but low in other sugar cane derived phytochemicals. 
 
RMIT’s industry partner, The Product Makers Pty Ltd (TPM) have developed patented extracts from the sugar cane 
plant that are included in a range of food, beverage and cosmetic products. Recently, in vitro and clinical trial results 
have indicated that the inclusion of these extracts into products at the a specific dosage can improve their functional 
benefits in a cost-effective manner. The selected student will work closely with the Bioactive Division at TPM to further 
characterise and identify phytochemicals that are present in a variety of extracts. It is expected that the results 
generated in this project will be used to design novel and targeted products that will assist in addressing harmful 
imbalances in diet, metabolism, inflammation and oxidative stress that are typical in the modern world. 
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1. Project Title:  
 

Examining the role of specific endothelial membrane proteins in mechanotransduction of shear stress 
 

2. Supervisor/s: 
 

Dr. Sara Baratchi, Discipline of Human Bioscience/ Neurological Development in Health and Disease 
Research Intenstive  
A/Prof. Anthony Jaworowski, Chronic Infectious and Inflammatory Diseases 
Prof. Karlheinz Peter, Baker Institute 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr. Sara Baratchi, phone: +61 3 9925 7036, email: sara.baratchi@rmit.edu.au 
 

5.  Project Description  
 

An honours position is available for an outstanding student to study the mechanotransduction of shear stress in 
endothelial cell.  
 
Shear stress associated with blood flow is a major determinant of vascular function and homeostasis. For example, 
endothelial cells lining arterial vessels adopt different morphologies according to the direction and magnitude of shear 
stress. Disturbance of flow due to abrupt changes in vessel geometry (i.e.  branching and sharp turns of vessels or 
stenosis) is likely to have major consequences on cellular signalling and gene expression (Van Der Heiden et al., 
2010). Furthermore, disturbed flow patterns in regions of stenosis can induce pro-atherogenic phenotypes in 
endothelial cells (Van Der Heiden et al., 2010). 
Different degrees of mechanical stress and blood flow dynamics regulate different aspects of immunity, cellular 
adhesion and migration, which are essential for the development of atherosclerosis, as well as in adaptive and innate 
humoral immunity. 
 
The aim of this project is to elucidate the mechanosensory complexes that are mediating the endothelial responses to 
blood flow dynamics, physiological as well as pathological.  
This position provides an excellent opportunity to receive training in microfluidics, basic cell and molecular biology 
techniques such as immunoblotting, flow cytometry and fluorescence/confocal microscopy. The student will join a 
skilled research team in the field of mechanobiology and cardiovascular disease. 
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1. Project Title:  
 

Mechanotransduction in monocytes 
 

2. Supervisor/s:  
 

Dr. Sara Baratchi, Discipline of Human Bioscience/ Neurological Development in Health and Disease,  
Research Intensive 
A/Prof. Anthony Jaworowski, Chronic Infectious and Inflammatory Diseases 
Prof. Karlheinz Peter, Baker Institute 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr. Sara Baratchi, 9925 7036, sara.baratchi@rmit.edu.au 
A/Prof. Anthony Jaworowski, 9925 7003: anthony.jaworowski@rmit.edu.au 

 

5.  Project Description  
 
An honours position is available for an outstanding student to study the mechanotransduction of shear stress in 
monocytes.  
 
The proposed project will study the effect of shear stress and mechanotransduction in monocytes to identify specific 
mechanoreceptors responsible for the regulation of monocyte adhesion, activation and inflammatory responses, and 
ultimately atherosclerotic plaque formation and instability/ rupture. 
 
Shear stress associated with blood flow is a major determinant of vascular function and homeostasis. Different 
degrees of mechanical stress and blood flow dynamics regulate different aspects of immunity, cellular adhesion and 
migration, which are essential for the development of atherosclerosis, as well as in adaptive and innate humoral 
immunity.  
How changes in shear stress control immune responses is an emerging area of research, however, definitive evidence 
showing that immunity is subject to the mechanical forces resulting from blood flow is lacking. 
This position provides an excellent opportunity to receive training in microfluidics, basic cell and molecular biology 
techniques such as immunoblotting, flow cytometry and fluorescence/confocal microscopy. The student will join a 
skilled research team in the field of mechanobiology and cardiovascular disease. 
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1. Project Title:  
 

Determine the role(s) of LIMK1 in human melanoma cells 
 

2. Supervisor/s: 
 

Dr Juliana Antonipillai, Human Biosciences 
A/Prof Terry Piva, Metabolic and Cardiovascular Disorders Research Group, Human Biosciences 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Juliana Antonipillai, 99257339, juliana.antonipillai@rmit.edu.au 
A/Prof Terry Piva, 9925 6503, terry.piva@rmit.edu.au 

 

5.  Project Description  
 

Aims/Hypothesis:  
To investigate the role that LIMK plays in the epithelial to mesenchymal transition, and the effect this has on the ability 
of these cells to metastasise.  The aims of the project are (1) Examine the effect of growth factor stimulation on 
expression and activity of LIMK, as well as its substrate cofilin and mesenchymal markers in melanoma cell lines, and 
(2) whether levels of LIMK activity correlate to the migratory activity of these cells. 
 
Backround:  
LIM kinase 1 (LIMK1) is a serine protein kinase that has a double zinc finger LIM domain at the N-terminus, followed 
by a PDZ domain and a kinase domain at the C-terminus. It is expressed in all eukaryotic cells and involved in many 
cellular processes, associated with cytoskeletal rearrangement of actin and tubulin. LIMK phosphorylates and 
inactivates its’ well-known substrate cofilin, which is an actin depolymerising factor, by promoting its depolymerisation.  
The activity of LIMK is tightly regulated by its upstream molecules Rho-associated kinase (ROCK) and P21 activated 
kinases (PAK1 & PAK4).  Increased LIMK1 expression and activity has been observed in a number of cancers 
including melanoma. 
Recent studies demonstrated that smaller GTPases, such as RhoJ activates PAK in response to DNA damage and 
this kind of mutation often seen in melanoma cells and responsible for the increased invasive activity of these cells. 
Furthermore, we and others have shown that PAK1 and its downstream kinase LIMK1 enhanes the invasive properties 
of other cancer cells.  
 
Outcomes/Benefits:  
This project will provide important information on the role LIMK plays in the invasive properties of metastatic 
melanoma cells.  Students will gain expertise in cell culturing, as well as advanced laboratory skills in biochemistry, 
and cell and molecular biology, while undertaking this project.  Results from this project will be published in 
dermatology/cancer biology journals and presented at a national or international conference. 
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1. Project Title:  
 

Magnesium deficiency during pregnancy: does it adversely affect cardiovascular function and foetal development? 
 

2. Supervisor/s: 
 

Dr Tamara Paravicini, Human Biosciences, NDHD. 
Dr Narin Osman, Human Biosciences, CMD. 
Dr Douglas Jackson, Human Biosciences. 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Tamara Paravicini. 9925 7674. Tamara.paravicini@rmit.edu.au  
 

5.  Project Description  
 

Aims/Hypothesis: 
Nutrient deficiencies during pregnancy can adversely affect both foetal development and the subsequent health of the 
baby throughout development. The aim of this study is to determine whether magnesium deficiency during pregnancy 
impairs maternal vascular function and leads to altered development of the placenta and foetus. 
 
Background/Rationale: 
Magnesium (Mg) is a critical nutrient for growth and development. However, many people consume less than the 
recommended dietary intake for Mg. This is particularly prevalent in women of reproductive age, leaving many women 
at risk of Mg deficiency during pregnancy. It is well-established that micronutrient deficiencies during pregnancy can 
adversely affect both maternal and foetal health, and can lead to foetal growth restriction. This can significantly affect 
the future health of the baby, as being born small for gestational age increases the risk of many chronic diseases even 
into adulthood. We have shown that Mg deficiency during pregnancy restricts foetal and placental growth, however the 
mechanisms linking Mg deficiency to altered placental/foetal development remain unknown. One possibility is that Mg 
deficiency leads to vascular dysfunction and inflammation, which then impairs placental and foetal development. This 
study will use an animal model to examine whether dietary Mg deficiency during pregnancy causes vascular 
dysfunction and inflammation, contributing to poor placental and foetal development.  
  
Outcomes/Benefits:  
This project will provide students with training in experimental design, data analysis, critical thinking, measurements of 
vascular function, biochemical and molecular biological techniques. It will provide important information regarding the 
role of Mg in pregnancy and foetal development. 
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1. Project Title:  
 

Evaluating the “History of Safe Use” for priority Australian bush foods 
 

2. Supervisor/s: 
 
A/ Prof Paul Wright Discipline of Human Biosciences; Natural Products Research Program 
Dr Rosalind Dalefield (BVSc PhD DABVT DABT), Senior Toxicologist, Food Standards ANZ (FSANZ) 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

A /Prof Paul Wright, 9925 6512, paul.wright@rmit.edu.au 
 

5.  Project Description  
 
Aims/Hypothesis: To review the history of safe human consumption of Australian native botanicals (“bush foods”) 
and evaluate priority bush foods to inform regulatory requirements necessary to demonstrate safety in human 
populations. 
 
Background/Rationale: The fruits or nuts of several native Australian plants have some history of human 
consumption by Aboriginal people and/or early settlers, and there is ongoing interest in commercial development of 
these “bush foods”. However, it can be difficult for food industry applicants to meet the data requirements of the Novel 
Foods Standard in the Food Standards Code, to sufficiently demonstrate a “history of safe use”, and additional safety 
studies may be required in the regulatory dossier. 
 
For this project, the student researcher will initially conduct a detailed literature review of available information on the 
history of the safe use of FSANZ’s short-list of priority bush foods. In some cases, the review will find evidence of a 
safe history of use that could be used to support approval. In other cases, reports may have insufficient evidence of 
safe use, or of pharmacological or toxic effects. For such bush foods where plant material is readily available, further 
compositional analysis and in vitro toxicity screening tests will be performed, to help determine relative cytotoxicity 
profiles, presence of mycotoxins and effectiveness of traditional preparation techniques in improving safety or 
palatability.  
 
Outcomes/Benefits: During this project, the student will gain a high level of expertise in the history and assessment 
of the safe use of bush foods. The student will also gain expertise in safety screening of botanicals by conducting 
original research using in vitro assays. This will add to the current database on the safety of Australian bush foods, 
and will benefit FSANZ in establishing regulatory requirements around this issue. 
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1. Project Title:  
 

Does lifestyle stress or anxiety alter psychological and neurophysiological responses in inexperienced participants 
following walking, running, and meditation? 

 

2. Supervisor/s: 
 

Dr Ashleigh Moreland, Exercise Science Discipline 
Dr Isaac Selva Raj, Exercise Science Discipline 
A/Prof. Noel Lythgo, Exercise Science Discipline 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr Ashleigh Moreland, 9925 7545, ash.moreland@rmit.edu.au  
 

5.  Project Description  
 
Walking, running, and meditation are known to be beneficial for a range of psychological and physiological health-
related factors. However, there is a lot of variability in these benefits between participants, and it remains unclear as to 
why this is the case. Exercise has been shown to reduce anxiety and improve stress, but it is unclear as to whether 
inexperienced participants with high levels of trait anxiety or stress respond to exercise differently to those 
experiencing low levels of trait anxiety and stress. Therefore, this project aims to identify the potential differences in 
activity response (psychological affect and brain functional connectivity) in inexperienced participants who have high 
or low levels of lifestyle stress and anxiety. This study will implement sophisticated neurological assessment 
techniques to determine whether inexperienced participants who have high levels of lifestyle stress or anxiety 
experience the same psychological and neurophysiological effects of a single session of walking, running, and 
meditation as those who have low levels of lifestyle stress or anxiety.  
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1. Project Title:  
 
Do positive or negative beliefs and expectations alter psychological and neurophysiological responses in inexperienced 
participants following walking, running, and meditation? 
 

2. Supervisor/s:  
 

Dr Ashleigh Moreland, Exercise Science Discipline 
Dr Isaac Selva Raj, Exercise Science Discipline 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr Ashleigh Moreland, 9925 7545, ash.moreland@rmit.edu.au  
 

5.  Project Description  
 

Walking, running, and meditation are known to be beneficial for a range of psychological and physiological health-
related factors. However, there is a lot of variability in these benefits between participants, and it remains unclear as 
to why this is the case. One possibility is that our internal beliefs and expectations may drive expected adaptations, 
but this has not yet been explored. This project aims to identify the potential differences in activity response 
(psychological affect and brain functional connectivity) in inexperienced participants who have positive or negative 
beliefs and expectations relating to the perceived benefits of each activity. This study will implement sophisticated 
neurological assessment techniques to determine whether inexperienced participants who believe in, and expect, 
positive benefits of walking, running, and meditation experience the same psychological and neurophysiological 
effects as those who do not share the same beliefs or expectations.  
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1. Project Title:  
 

The validity and reliability of the eccentric one repetition maximum test 
 

2. Supervisor/s: 
 

Dr Isaac Selva Raj, Discipline of Exercise Sciences 
Professor Stephen Bird, Discipline of Exercise Sciences 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr Isaac Selva Raj, 99257037, Isaacselva.raj@rmit.edu.au  

 

5.  Project Description  
 
Aims/Hypothesis:  
To determine the validity and reliability of eccentric one repetition (1RM) tests for the leg press and leg extension 
exercises. 
 
Background/Rationale: 
Eccentric or eccentrically biased resistance training has been shown to have additional benefits with regards to 
strength and muscle mass gains when compared to conventional resistance training. However, previous research 
has used conventional 1RM tests, which test concentric muscle strength, to determine eccentric training loads [1]. 
More recently, the eccentric 1RM test has been used to determine eccentric strength [2, 3]. However, there is no 
data on the validity and reliability of this eccentric 1RM test. 
 
Outcomes/Benefits: (what are the expected outcomes in terms of research and student learning) 
Students will learn skills related the muscular strength testing using the 1RM tests, as well as using an isokinetic 
dynamometer. In addition, it is expected that the results of this research will be published in a peer-reviewed 
scientific journal. 
 
References 
1.  Raj IS, Bird SR, Westfold BA, Shield AJ. Effects of eccentrically biased versus conventional weight training in 
older adults. Med Sci Sports Exerc. 2012;44:1167-76. 
2.  Bishop A, DeBeliso M, Sevene TG, Adams KJ. Comparing one repetition maximum and three repetition 
maximum between conventional and eccentrically loaded deadlifts. J Strength Cond Res. 2014;28:1820-5. 
3.  Kelly SB, Brown LE, Hooker SP, Swan PD, Buman MP, Alvar BA, et al. Comparison of concentric and eccentric 
bench press repetitions to failure. J Strength Cond Res. 2015;29:1027-32. 
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1. Project Title:  
 

Why do gait (walking) changes emerge in apprarently healthy older adults? Are these changes associated with 
increased knee and hip joint loads? 

 

2. Supervisor/s: 
 

A/ Prof Noel Lythgo, Discipline of Exercise Sciences  
Dr Isaac Selva Raj, Discipline of Exercise Sciences,  
Dr Ash Moreland, Discipline Exercise Sciences,  
Julie Kendall, Discipline of Chiropractic,  

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Noel Lythgo, 9925 6518, noel.lythgo@rmit.edu.au 
 

5.  Project Description  
 

Aims  
To investigate the alterations in leg joint musculoskeletal function behind the walking pattern changes (e.g. reduced 
walking speed) that emerge in apparently healthy elderly adults when walking across level and uneven terrain (e.g. 
stairs). 
 
Hypotheses 

1. Gait changes that emerge in healthy older adults are primarily due to a loss of ankle joint power generation. 
 

2. During walking, healthy older adults increase knee and hip joint activity in order to compensate for a loss of ankle 
joint power during gait. 
 

3. Increased knee and hip joint power generation increases joint load. 
 
Background/Rationale: 
There is no consensus as to why gait changes emerge in healthy older adults. At around 60 to 70 years of age, and 
perhaps earlier for females, gait changes become increasingly evident in healthy older people. A significant issue 
associated with these changes is a reduced ability to safely traverse level and uneven terrain. This is well 
demonstrated by the steady age-related rise in serious injuries resulting from pedestrian accidents. 
 
Outcomes/Benefits:   
 
Walking is a fundamental activity that is important for physical and mental well-being as well as independent 
functioning. This project addresses a significant issue for the National Research Priority of Promoting and 
Maintaining Good Health in older age. It will identify the neuromuscular mechanisms underlying these changes. The 
benefits for the student include (1) developing expertise in the field of biomechanics, (2) a thorough knowledge of the 
scientific process, and (3) the opportunity to publish in peer-reviewd publications and conference proceedings.  
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1. Project Title:  
 

Can specific targeted exercise programs improve gait in older adults? 
 

2. Supervisor/s:  
 

A/Prof Noel Lythgo, Discipline of Exercise Sciences,  
Julie Kendall, Discipline of Chiropractic,  
Dr Ash Moreland, Discipline of Exercise Sciences,  
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Noel Lythgo, 9925 6518, noel.lythgo@rmit.edu.au 
 

5.  Project Description   
 

Aims/Hypothesis:  
The aim of this project is to assess whether exercise programs that target the strength and power of the hip 
flexors, hip abductors and ankle plantar flexors can improve gait in older adults. It is hypothesised that 
improvements in the power and strength improves gait capacity.  
 
Background/Rationale:  
Recent work has shown, through computational biomechanical modelling, that gait is Risk of falling increases as 
people age and also when gait variables change. Walking is considered to be a ‘controlled fall’ where power is 
generated through the lower body to extend the leg to prevent the act of falling and collapsing to the ground. As 
people age, they typically partake in increased sedentary behaviour which also contributes to loss of muscle 
mass (sarcopenia), which will contribute to a resultant loss in the ability to generate muscular power. It is 
therefore important to assess the physical and physiological mechanisms of why older people fall more regularly 
so that effective falls prevention programs can be implemented to minimise the significant financial and health 
burden that is associated with falling. 
 
Outcomes/Benefits:   
It is expected valuable insight into falls will be obtained that can be used for optimising exercise prescription. 
The student can also expect to learn about processes that are involved with conducting a research project 
including writing research protocols, participant recruitment and testing along with data analysis. This will be 
achieved through conducting a research project and attending workshops and seminars as required for 
successful completion of an Honours degree. 
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1. Project Title:  
 

Resistance training for hypertrophy and/or strength: Short or long inter-set rest intervals? 
 

2. Supervisor/s:  
 

Dr Isaac Selva Raj, Discipline of Exercise Sciences,  
Prof Stephen Bird, Discipline of Exercise Sciences 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Isaac Selva Raj, 99257037, Isaacselva.raj@rmit.edu.au  
 

5.  Project Description  
 

There is a general consensus in the literature that long (≥ 180s) inter-set rest intervals are more beneficial than 
short (≤ 60s) rest intervals for muscle strength gains as a result of resistance training (1), due to the ability of 
muscles to recover fully between sets with longer rest intervals. There is also emerging evidence that longer inter-
set rest intervals result in greater muscle hypertrophy than short rest intervals (2, 3), contrary to popular belief.  
 
There is, however, significant uncertainty as to how to best organise a resistance training session aiming to 
optimise strength and/or hypertrophy with regards to rest intervals. For example, one approach may be to perform 
complex, multi-joint exercises with long inter-set rest intervals at the start of a session and then perform single-joint 
exercises with short rest intervals at the end of the session. 
 
The aim of this project is to identify the most effective method of resistance training for strength gains and 
hypertrophy. Specifically, we will compare short versus long inter-set rest intervals, as well as a combination of 
short and long rest intervals within the same session. 
 
References: 
1. de Salles BF, Simao R, Miranda F, Novaes Jda S, Lemos A, Willardson JM. Rest interval between sets in 
strength training. Sports Med. 2009;39(9):765-77. 
2. Grgic J, Lazinica B, Mikulic P, Krieger JW, Schoenfeld BJ. The effects of short versus long inter-set rest 
intervals in resistance training on measures of muscle hypertrophy: A systematic review. European journal of sport 
science. 2017:1-11. 
3. Henselmans M, Schoenfeld BJ. The effect of inter-set rest intervals on resistance exercise-induced muscle 
hypertrophy. Sports Med. 2014;44(12):1635-43. 
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1. Project Title:  

 
Muscle strength exercise and behaviour change: A systematic review 
 

2. Supervisor/s: 
 

Prof Stephen Bird, Discipline of Exercise Sciences 
A/Prof Ieva Stupans, Discipline of Pharmacy 
A/Prof Zhen Zheng, Discipline of Chinese Medicine 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Prof Stephen Bird, Stephen.bird@rmit.edu.au 
A/Prof Ieva Stupans, ieva.stupans@rmit.edu.au 
A/Prof Zhen Zeng, zeng.zeng@rmit.edu.au  
 

5.  Project Description  
 
When performed regularly, Muscle Strength Exercise (MSE) increases skeletal muscle strength, power, 
endurance and mass. MSE has multiple independent health benefits, including cardiometabolic, skeletal, 
functional and mental health – related benefits. 
Behaviour change is determined by the key factors capability, opportunity and motivation (COM-B model) 
(Michie 2011). For example and exercise program which includes MSE, without considering patient capability, 
motivation and opportunity to exercise may not be effective. 

This project will involve undertaking a systematic review of the literature which describes MSE and analysing 
for consideration of behaviour change, either explicitly or implicitly. According to the COM-B model. 

Michie, S., Van Stralen, M.M and West, R., 2011. The behaviour change wheel: a new method for 
characterising and designing behaviour change interventions. Implementation science, 6(1), p.42. doi: 
10.1186/1748-5908-6-42 
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1. Project Title:  
 

Investigating the influence of exercise training on sperm epigenetic modifications in obese rats  
 

2. Supervisor/s:  
 

Dr Josh Denham; Discipline, Exercise and Sport Science, Cardiovascular and Metabolic Diseases Research.  
A/Prof Sarah Spencer; Discipline Psychology, Neurodevelopment and Disease 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Josh Denham, 9925 6525, josh.denham@rmit.edu.au 
 

5.  Project Description  
 
Recent human and rodent studies suggest that traits may be inherited outside known genetic mechanisms. 
Epigenetics is the study of gene expression alterations that occur independent of gene sequence changes. The 
epigenetic landscape is vulnerable to adverse environmental insults (e.g. psychological distress and high fat 
diets), which can be transmitted to the offspring to increase their risk of disease. Paternal psychological distress 
or high fat feeding prior to mating leads to sperm epigenetic reprogramming and the subsequent offspring 
develop symptoms of the disease (behaviour or metabolic disorders).  
 
Exercise training confers numerous cardio-metabolic and psychological health benefits. Despite the known 
benefits of exercise, whether it is a potential lifestyle strategy capable of reversing the aberrant sperm 
epigenetic reprogramming that occurs with obesity is unclear. Therefore, we plan to: 
 
1. Investigate the impact of a high-fat diet on metabolism and behaviour in rats. 
2. Establish the epigenetic changes that occur in sperm from obese rats. 
3. Determine the effect of an exercise intervention on metabolic and cognitive health of obese rats. 
4. Elucidate whether exercise training can restore the epigenetic landscape of obese rats to a healthy profile. 
 
This project will establish if exercise training can counteract the aberrant epigenetic reprogramming of 
sperm from obese rats.  
 

The successful student will gain extensive experience in a variety of laboratory skills (e.g. animal caring and 
handling, behavioural analyses, tissue collection and molecular biology techniques). The student will also be 
introduced to scientific thinking, writing and presentation skills. 
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1. Project Title:  
 

Leukocyte telomere dynamics in Thoroughbred racehorses 
 

2. Supervisor/s 
 

Dr Josh Denham, Discipline of Exercise Sciences 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr Josh Denham, 03 9925 6525, josh.denham@rmit.edu.au 
 

5.  Project Description  
 

Telomeres are genetically conserved repetitive DNA that cap the ends of chromosomes and preserve genomic 
integrity. Telomere length is indicative of biological age, as telomeres progressively shorten with ageing. While 
accelerated telomere shortening is observed in patient with age-related chronic diseases, telomere length is 
typically positively correlated with exercise training and cardiorespiratory fitness.  
 
The telomere sequence is preserved amongst all mammalian species (5’-TTAGGG-3’). Compared to rodents that 
have much longer telomeres than humans, horses possess similar telomere lengths and telomere-regulating 
genes. Horses age much quicker than humans. Moreover, Thoroughbred racehorses are an athletic breed of 
mammals, with average fitness values twice that of the fittest humans. Therefore, Thoroughbred horses are an 
excellent model species to determine the influence of exercise training on ageing and telomere biology. 
 
The purpose of this project is to determine the relationship between telomere length and telomere-regulating gene 
activity in a cohort of Thoroughbred racehorses. This project will help establish the effects of ageing on telomere 
length and telomere-regulating genes in an animal model of peak cardiorespiratory fitness. 
 
The successful student will gain extensive experience in a variety of laboratory skills (e.g. sample extractions, 
quantitative PCR, etc.). The student will also be introduced to scientific thinking, writing, presentation skills, and 
may have the opportunity to continue onto a PhD program.  
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1. Project Title:  
 

The effect of hip abductor weakness on gait and dynamic stability 
 

2. Supervisor/s:  
 

A/Prof Noel Lythgo, Discipline Exercise Sciences,  
Dr Amanda Kimpton, Discipline of Chiropractic,  
Julie Kendall, Discipline of Chiropractic,  

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Noel Lythgo, 9925 6518, noel.lythgo@rmit.edu.au  
 

5.  Project Description  
 
Aims:  
To investigate the effect of hip abductor weakness (both bilateral and unilateral) on gait (walking and running) in 
level and sloped terrain and on measures of dynamic balance performance. 
To investigate whether exercise programs that target the strength and power of the hip flexors, hip abductors and 
ankle plantar  
flexors in people diagnosed with unilateral and/or bilateral hip abductor  ... weakness improves gait symmetry and 
dynamic 
balance. 
 
Hypothesis:  
Unilateral hip abductor weakness is associated with gait asymmetry, including high lower limb joint loads on the 
affected side, and reduced dynamic balance performance. 
Bilateral abductor weakness is associated with non-normal gait patterns, including high lower limb joint loads, and 
reduced dynamic balance performance.  
 
Background/Rationale 
The Trendelenberg Sign Test is quick and easy to administer and is commonly used by clinicians to assess hip 
abductor strength. The test assesses the frontal plane orientation of the pelvis for the presence of hip drop (pelvic 
list) when a person is standing on one leg (static test). A positive Trendelenburg Sign indicates weakness of the hip 
abductors (2) which has been linked, especially when the weakness is unilateral, to the development of low back 
pain (3). Recent computer simulation work (1) has shown that gait is highly sensitive or affected (e.g. reduced 
speed and step length) by weakness of the hip abductors but little work has comprehensively investigated the 
effect of hip abductor weakness, as identified by the Trendelenberg Test, on gait symmetry, lower limb joint 
loads and dynamic balance performance.  
 
Outcomes/significance 
It is expected that valuable insights into gait, dynamic balance performance and hip abductor weakness will be 
obtained and used to optimise exercise prescription. The student can also expect to learn about processes that are 
involved with conducting a research project including writing research protocols, participant recruitment and testing 
along with data analysis. This will be achieved through conducting a research project and attending workshops and 
seminars as required for successful completion of an Honours degree. 
 
1. Marjolein et al. (2011. How robust is human gait to muscle weakness. Gait & Posture, 36, 113-119 

mailto:noel.lythgo@rmit.edu.au


2. Petrofsky, J. (2001). The use of electromyogram biofeedback to reduce Trendelenburg gait. European Journal of 
Applied Physiology, 85(5), 491-495. 
3. Cooper, N. A., Scavo, K. M., Strickland, K. J., Tipayamongkol, N., Nicholson, J. D., Bewyer, D. C., & Sluka, K. A. 
(2016). Prevalence of gluteus medius weakness in people with chronic low back pain compared to healthy controls. 
European Spine Journal, 25(4), 1258-1265. 

 

  



1. Project Title:  
 

New strategy for managing diabetic retinopathy - evaluation of somatostatin formulations 
 

2. Supervisor/s:  
 

Dr. Thilini Thrimawithana, Pharmacy  
Dr. Narin Osman, Human Biosciences,  

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr. Thilini Thrimawithana, 9925 7125, thilini.thrimawithana@rmit.edu.au 
Dr. Narin Osman, 9925 6686, narin.osman@rmit.edu.au 

 

5.  Project Description  
 

People with diabetes have lower levels of somatostatin, an endogenous peptide, in the eye compared to people 
without diabetes. Somatostatin (SST) has been postulated to have neuroprotective, anti-proliferative and anti-
angiogenic actions in the retina (1). We hypothesise that endogenous SST may prevent or slow down the 
progression of diabetic retinopathy (DR) if an effective formulation for delivery to the retina can be developed. This 
project will involve the preparation and characterization of somatostatin microparticles and evaluation of the 
neuroprotective and anti-angiogenic effects of somatostatin formulations using a Müller cell line.  
 
The microparticles will be prepared using surface acoustic wave (SAW) atomizers and the microparticles will be 
characterised for entrapment efficiency, particle size and shape, stability and in-vitro drug release. The optimised 
formulation will then be tested on a Müller cell line for safety and efficacy. Glial activation is a prominent event in 
retinal neurodegeneration. Retinal astrocytes normally express Glial Fibrillary Acidic Protein (GFAP), while Müller 
cells do not. However, during the course of diabetes mellitus there is an aberrant expression of GFAP by Müller 
cells. In addition majority of evidence suggests that vascular endothelial growth factor (VEGF) plays an important 
role in the pathogenesis of DR. VEGF is primarily expressed in the retina, including Müller cells, retinal pigmented 
epithelial cells and the endothelial cells. Therefore the neuroprotective effects and anti-angiogenic effects of 
somatostatin will be evaluated by incubating Müller cells with high glucose and treating with somatostatin 
formulations. Immunohistochemistry techniques will be used to analyse the effects.  
 
References: 
1.  Rai, U., et al., Therapeutic uses of somatostatin and its analogues: Current view and potential applications. 
Pharmacology and Therapeutics, 2015. 152: p. 98-110. 
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1. Project Title:  
 

Effect of co-milling on the characteristics and the deposition of salbutamol sulphate from drug-additive 
interactive mixture. 
 

2. Supervisor/s: 
 
Dr Ayman Allahham, Pharmacy Discipline 
A/Prof David Morton, Monash University 
Ian Larson, Monash University 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr Ayman Allahham, 992: 57998, ayman.allahham@rmit.edu.au   
Associate Professor David Morton, david.morton@monash.edu 
Ian Larson, ian.larson@monash.edu 

 

5.  Project Description  
 

Drug delivery to the lung has many advantages (1, 2). Delivery to this route can be in the form of nebulisers, 
pressurized metered-dose inhalation (pMDI) or dry powder inhalers (DPIs). Dry powder formulations can be 
formulated as either micronised particles or as a binary mixture consisting of micronised API and a coarse 
carrier, generally lactose, for the delivery of low doses (3). Adding a ternary additive such as leucine and 
magnesium stearate has been found to enhance the drug delivery in such systems (4, 5). The formulation of dry 
powder inhalers is getting more interest recently as it can be used to deliver new therapeutic indications (6, 7). 
However, there are still limitations related to DPI formulations including agglomeration associated with such 
micronised drugs and instability related to the amorphous regions associated with normal milling (8). Co-milling 
has been suggested to overcome such challenges (9).  
 
In this project, Salbutamol Sulphate (SS) will be used as the drug model (API). Lactose (LAC) will be used as 
the additive that will be milled with the API. Different ball milling settings (ball-to-powder weight ratio, ball size, 
milling speed and time) and different ratios of SS-LAC will be examined to prepare different formulations of the 
binary mixture. Co-milling versus separate milling will be the main variable under study. The different mixtures 
will be characterised in particle size (Mastersizer), powder flow and cohesion (texture probe analyser), 
morphology (SEM) and water absorption over time. The delivery of different mixtures to the lung will be tested 
using in vitro deposition in Anderson Cascade Impactor (ACI).  
 
References: 

1. Labiris, N. R., & Dolovich, M. B. (2003). Pulmonary drug delivery. Part I: Physiological factors affecting 
therapeutic effectiveness of aerosolized medications. British Journal of Clinical Pharmacology, 56(6), 588–599. 
http://doi.org/10.1046/j.1365-2125.2003.01892.x  

2. Somers, G., Lindsay, N., Lowdon, B., Jones, A., Freathy, C., Ho, S., . . . Manchee, G. (2007). A comparison of 
the expression and metabolizing activities of phase I and II enzymes in freshly isolated human lung 
parenchymal cells and cryopreserved human hepatocytes. Drug Metabolism and Disposition: The Biological 
Fate of Chemicals, 35(10), 1797-805.  

3. Hoppentocht, Hagedoorn, Frijlink, & De Boer. (2014). Technological and practical challenges of dry powder 
inhalers and formulations. Advanced Drug Delivery Reviews, 75, 18-31. 
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4. Shi, J., Das, S., Morton, D., & Stewart, P. (2015). The Kinetics of De-agglomeration of Magnesium Stearate 
Dry-Coated Salbutamol Sulphate Powders [dagger]. Kona, 32, 131-142. 
5. Mangal, Meiser, Tan, Gengenbach, Denman, Rowles, Morton. (2015). Relationship between surface 
concentration of l-leucine and bulk powder properties in spray dried formulations. European Journal of 
Pharmaceutics and Biopharmaceutics, 94, 160-169. 
6. Lam, J., Vaughan, S., & Parkins, M. (2013). Tobramycin Inhalation Powder (TIP): An Efficient Treatment 
Strategy for the Management of Chronic Pseudomonas Aeruginosa Infection in Cystic Fibrosis. Clinical Medicine 
Insights: Circulatory, Respiratory and Pulmonary Medicine, 7(2013), 61-77. 
7. Mitragotri, Samir, Burke, Paul A., & Langer, Robert. (2014). Overcoming the challenges in administering 
biopharmaceuticals: Formulation and delivery strategies. Nature Reviews Drug Discovery, 13(9), 655-72. 
8. Hoppentocht, Hagedoorn, Frijlink, & De Boer. (2014). Technological and practical challenges of dry powder 
inhalers and formulations. Advanced Drug Delivery Reviews, 75, 18-31. 
9. Morton David, Staniforth John, Tobyn Mike, Eason Stephen, Harmer Quentin, & Ganderton David. (2008). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1. Project Title:  
 

Understanding latent HIV reactivation in the central nervous system 
 

2. Supervisor/s:  
 

Professor Melissa Churchill, Chronic Infectious & Inflammatory Disease program, Research Intensive 
Dr. Michael Roche, Chronic Infectious & Inflammatory Disease program 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr. Michael Roche ,99257068, Michael.roche@rmit.edu.au  
 

5.  Project Description  
 

HIV-1 cannot be eradicated by combination antiretroviral therapy (cART) alone. The major obstacle to eradicating 
HIV-1 is the ability of proviral DNA to persist latently in cellular reservoirs. Long-lived memory T cells, often referred 
to as the latent HIV-1 reservoir, are the best studied HIV reservoir, and virus from this reservoir will rebound when 
patients stop therapy. In addition to the T cell reservoir, there is considerable evidence demonstrating that HIV can 
also persist within tissues including the gut, lungs, kidneys, lymph and potentially the central nervous system 
(CNS). One approach to eliminate these long-lived latently infected cells is to ‘turn on’ the virus inside the cell, by 
activating the promoter of the virus located within the long terminal repeat (LTR) region, leading to death of that cell 
either through viral induced cytolysis or targeted killing by the immune system. The different microenvironment of 
the CNS leads to evolution of different strains of HIV compared to those found in the T cell reservoir. How these 
LTRs will respond to activating drugs is unclear and will be the focus of this study, which will aim to determine the 
most effective drugs to reactivate HIV in the CNS. During this project, the student will learn and apply a range of 
molecular techniques including single genome sequencing, cloning, and transfections. 
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1. Project Title:  
 

Harnessing the molecular clock to reactivate latent HIV 
 

2. Supervisor/s: 
 

Professor Paul R. Gorry, Chronic Infectious & Inflammatory Disease program, Research Intensive 
Dr. Michael Roche, Chronic Infectious & Inflammatory Disease program  

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr. Michael Roche, 99257068, Michael.roche@rmit.edu.au  
 

5.  Project Description  
 

HIV cannot be eradicated from infected individuals by combination antiretroviral therapy (cART) and treatment must 
continue lifelong. This is due to the presence of silently or ‘latently’ infected cells which harbour HIV that is not 
active. One strategy to eliminate these long-lived latently infected cells is to turn on the virus inside the cell. 
Recently we have discovered that latent HIV naturally switches on and off over the course of a day, similar to many 
other biological processes. This is due to the activity of the circadian transcription factors CLOCK and BMAL-1. In 
this project, we will interrogate the interaction between CLOCK/BMAL-1 and HIV transcription, in order to identify 
new drugs that can activate latent HIV. During this project, the student will learn and apply a range of molecular 
techniques including transfection, retroviral transduction, western blotting and flow cytometry. 
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1. Project Title:  
 

Effect of patient education in addition to passive manual therapy on chronic musculoskeletal pain- a systematic  
review  
 

2. Supervisor/s:  
 

A/Prof Zhen Zheng, Chinese Medicine Discipline, Musculoskeletal Pain Group 
Dr Dawn Wong Lit Wan, Chinese Medicine Discipline, Musculoskeletal Pain Group 
Julie Kendall, Chinese Medicine Discipline, Musculoskeletal Pain Group 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

A/Prof Zhen Zheng, 9925 7176, zhen.zheng@rmit.edu.au 
Dr Dawn Wong Lit Wan, 9925 7454, dawn.wonglitwan@rmit.edu.au  
Julie Kendall, 9925 7755, Julie.kendall@rmit.edu.au  
 

5.  Project Description  
 

Chronic pain affects one in five Australians and is the 2nd leading cause of disease burden.  
It costs billions of dollars to the global economy annually. Contemporary pain management strategies recommend 
evidence-based multidisciplinary approaches, incorporating patient education. Patients with better understanding of 
their health problem and skills to carry out self-management experience improved health outcomes and enhanced 
satisfaction with their treatments. This honours project is embedded in a large, funded program aiming to 
implement patient education to chronic pain sufferers in the RMIT Health Sciences Clinic. This honours project 
aims to systematically review the latest evidence evaluating patient education combined with passive manual 
therapy interventions (acupuncture, massage and/or manipulation) for chronic musculoskeletal pain, when 
compared with education alone or manual therapy alone. Our preliminary search has identified five potential 
studies, warranting a systematic review. The main outcome measures investigated will be pain intensity, patient 
engagement and pain associated disabilities. The honours project will also use FAME approach (Feasibility, 
appropriateness, meaning, effectiveness) to assess details of pain education programs of the included studies. The 
results will help the research team to develop strategies to enhance patients’ level of engagement and deliver 
patient education to the level that is appropriate to the individual.  
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1. Project Title:  
 

Pregnancy and the lasting changes to the maternal brain and physiology 
 

2. Supervisor/s: 
 

Dr Luba Sominsky, Discipline of Psychology 
A/Prof Sarah Spencer, Discipline of Psychology 
Neurodevelopment and Disease Research Program 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Luba Sominsky, 99257266, Luba.Sominsky@rmit.edu.au  
 

5.  Project Description  
 

Background/Rationale:  
Pregnancy leads to a great increase in maternal body fat and weight and induces substantial hormonal changes. 
An increase in food intake during pregnancy is essential, due to the high nutritional demands of pregnancy and 
lactation, in order to sustain a developing foetus. However, these changes are also likely to lead to changes in the 
maternal metabolic and brain functions that will last beyond pregnancy and lactation.  
 
Aims/Hypothesis:  
Here we aim to investigate the effects of pregnancy on the maternal brain, as well as the role of dietary changes 
in determining these outcomes. We hypothesise that pregnancy permanently changes the maternal brain feeding 
circuitry, enabling adaption to the high-energy demand conditions, while exposure to unbalanced diet during such 
a critical period may disrupt this essential maternal brain plasticity, as well as to alter brain development in the 
offspring. 
 
Outcomes/Benefits:  
We will examine the combined effects of pregnancy and lactation on the maternal brain and peripheral satiety 
signalling in rats. Dams will be exposed to high-fat or normal chow diet during the pregnancy and lactation.  
 
At the end of the experiment we will assess: 
 

- Changes in body weight, fat mass and food intake during pregnancy and lactation 
- Immunohistochemical and gene expression of hypothalamic markers of energy balance (NPY, AgRP, POMC) 
- Blood levels of metabolic hormones, leptin and ghrelin 
- Birth outcomes –incidence of foetal resorption, number, sex and weight of pups,  

 
Thus the student will gain wide experience in a variety of laboratory techniques, including immunohistochemistry, 
gene expression, and assessment of protein levels. The student will also be introduced to scientific thinking, 
writing, and presentation skills.   
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1. Project Title:  
 
Discovering the role of monocytes in the development of the ovary 
 

2. Supervisor/s: 
 

Dr Luba Sominsky, Discipline of Psychology 
A/Prof Sarah Spencer, Discipline of Psychology 
Neurodevelopment and Disease Research Program 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Luba Sominsky, 99257266, Luba.Sominsky@rmit.edu.au  
 

5.  Project Description  
 
Background/Rationale:  
The female reproductive system undergoes development in utero and postnatally, with a finite ovarian reserve being 
established early in life. Environmental insults experienced during this sensitive period, including infections, may 
affect the crucial developmental processes leading to long-term changes in reproductive function, and to a large 
extent predicting future fertility.  
We and others have identified immune system is crucial for ovarian development, and monocytes/macrophages 
secrete cytokines that drive follicle growth and regulate ovulation. However, the precise role of these immune cells in 
establishing and maintaining appropriate follicle growth is yet to be determined.  
 
Aims/Hypothesis:  
We hypothesise that monocytes play an important role during early development to support the growth of ovarian 
follicles. We will test this using transgenic rats that allow the specific conditional ablation of monocytes.  
 
Outcomes/Benefits:  
We will specifically conditionally ablate monocytes during early postnatal life; either postnatal day 7 or postnatal day 
14 to assess the role of this immune cell type in ovarian function. 
 
Ovarian tissue will be collected from separate cohorts of animals at juvenile and adult age and we will assess: 

- Ovarian follicle number and developmental stage, apoptosis and proliferation 
- Changes in expression of a suite of genes known to regulate ovarian function.  
- Blood circulating reproductive hormone levels  
- We will also collect oocytes and mature them in vitro to assess oocyte maturation potential. 

 
Thus the student will gain wide experience in a variety of laboratory techniques, including immunohistochemistry, 
gene expression, and assessment of protein levels. The student will also be introduced to scientific thinking, writing, 
and presentation skills.   
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1. Project Title:  
 

Investigating gastrointestinal dysfunction in a mouse model of autism 
 

2. Supervisor/s:  
 

Dr Elisa Hill-Yardin, Psychology, NDHD 
Dr Gayathri Balasuriya, Psychology, NDHD, Research Intensive 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Elisa Hill: 0434052127, elisa.hill@rmit.edu.au 
Gaya Balasuriya: 0430071515, gayathri.balasuriya@rmit.edu.au  
 

5.  Project Description  
 
Autism spectrum disorder (ASD) is a neurodevelopmental disorder that affects 1 in 59 children. ASD is 
diagnosed by social communication deficits and repetitive behaviour and is five times more common in males. 
Multiple gene mutations affecting neuronal activity are associated with ASD, including a point mutation (R451C) 
in the synaptic gene Neuroligin-3 (Jamain et al., 2004). Many patients display gastrointestinal dysfunction 
however the cause is unknown. The Enteric nervous system (ENS) is the intrinsic nervous system of the gut 
and mediates gastrointestinal secretion and motility. The ENS contains neurons with different neurochemical 
coding arranged in two ganglionated plexuses along the length of the gastrointestinal tract. Our group uses 
state-of-the-art video-imaging assays to quantify spontaneous gut contractions from mouse models. We have 
recently expanded the associated software to assess small intestinal motility, which has previously been very 
difficult to analyse. We hypothesize that changes in the ENS due to autism-associated gene mutations 
contribute to altered gastrointestinal motility in ASD.  
 
Results from our group reveal altered neuronal nitric oxide synthase (NOS) gene expression in NL3R451C mouse 
colon and a 30% increase in NOS-expressing neurons in the jejunal myenteric plexus. Hence, NO synthesis 
could be altered in NL3R451C mice. The proposed project will therefore investigate NO function and expression in 
the small intestine and colon of the NL3R451C mouse model of ASD. 
 
Project Aims: 
Aim 1: To investigate NO-mediated changes in colonic motility in WT and B6NL3R451C mice using video imaging. 

Ex vivo colonic motility will be assessed in the presence of the NOS inhibitor NOLA (N-nitro-L-arginine).  
Aim 2: Study jejunal motility in response to NOS inhibition (via application of NOLA) and confirm the 

functionality of new small intestinal motility analysis software.   
Aim 3: To assess for differential expression of NOS, 5-HT and oxytocin re receptors using standard qPCR in 

WT and NL3R451C colon.   
References 
Swaminathan M*, Hill-Yardin E*, Ellis M, Zygorodimos M, Johnston LA, Gwynne RM, Bornstein JC. Video 
Imaging and Spatiotemporal Maps to Analyze Gastrointestinal Motility in Mice. J Vis Exp. 2016 Feb 
3;(108):53828. doi: 10.3791/53828. PubMed PMID: 26862815. *joint first author 
Jamain S, Quach H, Betancur C, Råstam M, Colineaux C, Gillberg IC, Soderstrom  H, Giros B, Leboyer M, 
Gillberg C, Bourgeron T; Paris Autism Research International Sibpair Study. Mutations of the X-linked genes 
encoding neuroligins NLGN3 and NLGN4 are associated with autism. Nat Genet. 2003 May;34(1):27-9. 
PubMed PMID: 12669065; PubMed Central PMCID: PMC1925054. Collaborator 
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1. Project Title:  
 

Neuroimmune changes in the gut-brain axis in autism 
 

2. Supervisor/s: 
 

Dr Elisa Hill-Yardin, Psychology, NDHD 
Dr Gayathri Balasuriya, Psychology, NDHD, Research Intensive 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Elisa Hill: 0434052127, elisa.hill@rmit.edu.au 
Gaya Balasuriya: 0430071515, gayathri.balasuriya@rmit.edu.au  

 

5.  Project Description  
 
Autism spectrum disorder (ASD) is a heterogeneous group of neurodevelopmental disorders affecting 1 in 59 
children. Although ASD is diagnosed by impaired social communication skills and restricted and/or repetitive 
patterns of behaviour, inflammatory disorders are also commonly reported. The precise aetiology of ASD is 
unknown, however, mutations in many genes encoding synaptic proteins have been identified in patients. The 
gut houses the largest immune system in the body and the nervous and immune systems communicate in a 
bidirectional manner. The integrity of the mucosal barrier is critical for gut homeostasis and is partly regulated 
by the intrinsic nervous system of the gut; the enteric nervous system (ENS). A mutation in the gene encoding 
the Neuroligin-3 synaptic protein (NL3 R451C) was identified in autism patients. NL3R451C mice expressing this 
mutation display behaviours relevant to ASD, gut dysfunction and preliminary data suggests that these mice 
also have altered immune pathways. We hypothesize that mutations in genes encoding synaptic proteins 
disrupt the immune system in ASD.  
Data from the current laboratory show that NL3R451C mice have altered colonic motility, increased small 
intestinal neuronal proportions and faecal microbial dysbiosis. NL3R451C mice also have reduced caecal weight 
and Peyer’s patch cells secrete higher levels of the innate immunity modulator, NGAL (neurophil gelatinase-
associated lipcalin/ lipocalin 2) compared to WT. Preliminary data also suggest that B6NL3R451C mice have 
altered proportions of immune cell classes in Peyer’s patch gut-associated lymphoid tissue.  
 
Project Aims: 

1. Assess for changes in B cells and T cell populations in GALT in NL3R451C mice and wild type mice 
using immunofluorescence.  

2. Compare and quantify neuronal innervation of GALT tissue in NL3R451C mice and wild type mice using 
3D image analysis.  

3. To examine whether proportions of immune subpopulations in Peyer’s patches differ between WT and 
B6NL3R451C mice using Fluorescent activated cell sorting (FACS).  

References:  
1. Moubarak Moubarak, Honours Thesis, “Characterising Neuroimmune changes in the Neuroligin-3 

R451C mouse model of autism” The University of Melbourne, 2017 
2. Moubarak M, Almeida F, Sanchez EB, Bornstein JC, Belz G, Hill-Yardin EL., “Neuro-immune 

interactions in a mouse model of autism” Australasian Society for Autism Research, Melbourne, 
Australia, Nov 10, 2017 
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1. Project Title:  
 
Investigating developmental changes in gastrointestinal motility in autism 
 

2. Supervisor/s: 
 

Dr Elisa Hill-Yardin, Psychology, NDHD 
Dr Gayathri Balasuriya, Psychology, NDHD, Research Intensive 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Elisa Hill: 0434052127, elisa.hill@rmit.edu.au 
Gaya Balasuriya: 0430071515, gayathri.balasuriya@rmit.edu.au  

 

5.  Project Description  
 
Autism spectrum disorder (ASD) is a highly prevalent and predominantly male-based neurodevelopmental 
disorder characterised by impairments in social interaction, communication deficits, and restricted or repetitive 
behaviours, and affects 1 in 59 children. Gastrointestinal (GI) dysfunction affects up to 90% of ASD patients 
however the cause is unknown. However many gene mutations identified in patients affect neuronal 
communication, including the R451C missense mutation in the gene encoding the Neuroligin-3 synaptic protein. 
Children with autism are 4 times more likely to suffer chronic diarrhea or constipation than are their typically 
developing peers and some GI symptoms are more prominent among younger patients. Chronic GI conditions 
such as alternating diarrhoea and constipation can increase severity of stereotypy, irritability, social withdrawal 
and anxiety in ASD patients.  
The enteric nervous system (ENS) is the intrinsic nervous system of the gut and mediates gastrointestinal 
secretion and motility. The ENS contains neurons with different neurochemical coding arranged in two 
ganglionated plexuses along the length of the gastrointestinal tract. Our group uses state-of-the-art video-
imaging assays to quantify spontaneous gut contractions from mouse models. Previous studies in our lab 
showed altered ex vivo colonic motility in adult NL3R451C mice expressing a human ASD associated mutation.  
We hypothesize that the NL3 R451C gene mutation alters gastrointestinal motility during development. 
The project therefore aims to measure changes in gut function in the NL3R451C mouse model of ASD at different 
developmental ages (including postnatal day 6 and 10).  
Project Aims: 
Aim 1: To investigate gastrointestinal motility (gastric emptying, small intestinal transit and colonic transit) in 

vivo using an X-Ray imaging technique in male mice (NL3R451C and wild type littermate mice) at the 
ages of 5, 8 and 12 weeks under control conditions.  

Aim 2: Study the baseline changes in ex vivo colonic motility during early postnatal development using video 
imaging techniques. 

References 
McQuade RM, Stojanovska V, Donald E, Abalo R, Bornstein JC, Nurgali K. Gastrointestinal dysfunction and 
enteric neurotoxicity following treatment with anticancer chemotherapeutic agent 5-fluorouracil. 
Neurogastroenterol Motil. 2016  Dec;28(12):1861-1875. doi: 10.1111/nmo.12890. Epub 2016 Jun 28. PubMed 
PMID: 27353132. 
Hill-Yardin E*, Swaminathan M*, Ellis M, Zygorodimos M, Johnston LA, Gwynne RM,  Bornstein JC. Video 
Imaging and Spatiotemporal Maps to Analyze Gastrointestinal Motility in Mice. J Vis Exp. 2016 Feb 
3;(108):53828. doi: 10.3791/53828. PubMed PMID: 26862815. *joint first author 
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1. Project Title:  
 

The role of sleep disturbance in post natal depression 
 

2. Supervisor/s: 
 

A/Prof Sarah Spencer; Program: Neurodevelopment in Health and Disease. Discipline: Psychology. 
Research Intensive  
Dr Melinda Jackson Program: Neurodevelopment in Health and Disease. Discipline: Psychology. 
Research Intensive 
Dr Russell Conduit Discipline: Psychology. 

 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Sarah Spencer, Sarah.spencer@rmit.edu.au  
 

5.  Project Description  
Depression and insomnia are comorbid conditions and have a bidirectional relationship. Insomnia has been 
shown to be a precursor to, and risk factor for, depression in young adults. During late pregnancy and for weeks 
and months postpartum, women experience sleep disruption and reduced sleep quality and quantity, and are 
also at a higher risk of developing depression. However, currently there is little research examining the role of 
sleep disruption on the development of depression during this time. This project aims to determine whether 
experimental sleep fragmentation during late pregnancy is associated with depressive behaviours postpartum 
compared to undisrupted sleep, in a mouse model. The successful student will gain extensive experience in a 
variety of laboratory skills (e.g. animal caring and handling, behavioural analyses, tissue collection and 
molecular biology techniques). The student will also be introduced to scientific thinking, writing and presentation 
skills. 
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1. Project Title:  
 

Can glutathione perioxidase mimetics reduce the severity of asthma attacks? 
 

2. Supervisor/s:  
 

A/Prof Steven Bozinovski, Human Biosciences Discipline 
Dr Hao Wang, Human Biosciences Discipline 
Prof Ross Vlahos, Human Biosciences Discipline 
Dr Stavros Selemidis, Human Biosciences Discipline 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

A/Prof Steven Bozinovski, 9925 6675, steven.bozinovski@rmit.edu.au  
 

5.  Project Description  
 

Background 
Asthma is a very common chronic disease affecting over 300 million people where inhaled allergens result in 
excessive inflammation and airway narrowing. Stable asthma is normally well controlled, however, people with 
severe asthma are poorly controlled and are very susceptible to asthma attacks or exacerbations.  
 
Both influenza and pneumococcus can trigger an asthma exacerbation and this substantially elevates risk for a 
serious flare. They end up in hospitalisation because many severe asthmatics produce too much mucus, which 
blocks the airways. There are no effective treatments to reduce excessive mucus production during an asthma 
attack. Oxidative stress is thought to drive excessive mucus production in severe asthmatics. Ebselen is a 
glutathione peroxidase mimetic that potently converted hydrogen peroxide into water and oxygen. 
 
Hypothesis:  that the anti-oxidant glutathione peroxidase mimetic Ebselen can reduce the severity of asthma 
attacks.  
 
Aims: In this project, you will test Ebselen in a pre-clinical mouse ‘asthma exacerbation’ model. You will compare 
Ebselen to currently used mucolytic drugs such as carbocysteine. Asthma will be established with house dust 
mite allergen (HDM) exposure and an asthma attack will be triggered with influenza or S.pneumoniae 
(pneumococcus). You will therapeutically administer Ebselen and determine whether this mimetic can reduce 
inflammation, mucus and lung resistance. 
 
Outcomes:  This project will develop a new therapy for the treatment of severe and potentially deadly asthma 
attacks. 
 
Student learning:  You will learn a number of skills including in vivo mouse disease models, lung function 
testing, histology, quantitative RT-PCR, FACS analysis and oxidative stress assays. 
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1. Project Title:  
 

FPR2 receptor is a novel tumour suppressor gene in lung cancer 
 

2. Supervisor/s:  
 

A/Prof Steven Bozinovski, Human Biosciences Discipline 
Dr Hao Wang, Human Biosciences Discipline 
Prof Ross Vlahos, Human Biosciences Discipline 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

A/Prof Steven Bozinovski, 9925 6675, steven.bozinovski@rmit.edu.au  
 

5.  Project Description  
 

Background:  
Lung cancer is a leading cause of cancer related deaths and new therapies are needed as less than 15% of lung 
cancer patients survive beyond 5 years of diagnosis. Our laboratory has long standing interest in a receptor called 
Formyl peptide receptor 2 (Fpr2), which can either switch inflammation ‘on or off’. Fpr2 is mainly expressed on 
inflammatory cells such as monocytes and neutrophils.  
 
We have recently shown that lung epithelial cells also express high levels of Fpr2. Importantly, we have also shown 
that Fpr2 expression in markedly reduced in lung cancer biopsies and lung cancer cell lines. We are currently 
investigating whether loss of Fpr2 expression is due to epigenetic changes. 
 
Hypothesis:  
That FPR2 is a novel tumour suppressor gene in lung cancer patients. 
 
Aims:   
In this project, you will validate FPR2 expression in the lung cancer cell lines called H520 and Calu-3. You will 
investigate whether loss of Fpr2 expression is caused by DNA methylation using inhibitors such as 5-aza-2′-
deoxycytidine (5-AZA) that reverse gene methylation. You will also restore Fpr2 expression by transfecting the 
cancer cells with mammalian expression vector. You will then see how restoring Fpr2 expression effects cancer cell 
growth survival and susceptibility to chemotherapy agents.     
 
Outcomes/Benefits:    
This project will reveal new insight into whether loss of Fpr2 promotes lung cancer cell growth. 
 
Student learning:    
The student will learn a number of molecular and immunological techniques including cell culture, flow cytometry, 
western blotting, proliferation, apoptosis and cytotoxic assays. 
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1. Project Title:  
 
Impact of Type 1 diabetes on the emotional brain: neuronal, neuroglial and neurobehavioural changes. 

 

2. Supervisor/s: 
 
Dr Angela Cumberland, Discipline of Psychology, Research Intensive 
Neurodevelopment in Health and Disease Program 
Dr Mary Tolcos, Discipline of Human Biosciences, Research Intensive 
Neurodevelopment in Health and Disease Program 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr. Angela Cumberland, 9925 7261, angela.cumberland@rmit.edu.au  
Dr. Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au 
 

5.  Project Description  
 
Background/Rationale:  
Children and adolescents living with Type 1 Diabetes (T1D) are more likely to have anxiety and depression 
compared to their peers. These mental health disorders can impact on not only the individuals everyday well-
being, but also their ability to manage their diabetes. The regions of the brain involved in the development and 
progression of mental health disorders are the prefrontal cortex, amygdala and hippocampus. These regions 
form part of the limbic system which controls the way we interpret, respond, and apply emotional context, and 
remember events we perceive as threatening and non-threatening.  
 
Aims/Hypothesis:  
To determine if streptozotocin-induced diabetes in juvenile rats affects inhibitory, excitatory and inflammatory 
cell populations, neuronal morphology and neurotrophin levels within the prefrontal cortex, hippocampus and 
amygdala (the “emotional brain”), and to determine if these changes are associated with the development of 
anxiety and depression in Type 1 Diabetes.  
 
Outcomes/Benefits: (what are the expected outcomes in terms of research and student learning) 
 
This project will provide insight into how juvenile-onset type 1 diabetes alters cells populations within the 
emotional regions of the brain. This will in turn, increase our understanding of disease progression and direct 
future research into more targeted and effective treatments of psychiatric disorders in children and 
adolescents with type 1 diabetes. 
 
Students will learn animal handling, tissue collection and sectioning, histology, western blot, 
immunohistochemistry, 
image analysis, neurobehavioural analysis and neuroanatomy 
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1. Project Title:  
 

Understanding latent HIV reactivation in the central nervous system 
 

2. Supervisor/s:  
 

Professor Melissa Churchill, Discipline of Human Biosciences, Research Intensive 
Chronic Infectious & Inflammatory Disease program 
Dr Michael Roche, Discipline of Human Biosciences, Research Intensive 
Chronic Infectious & Inflammatory Disease program,  
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr. Michael Roche, 99257068, Michael.roche@rmit.edu.au 
 

5.  Project Description  
 

HIV-1 cannot be eradicated by combination antiretroviral therapy (cART) alone. The major obstacle to 
eradicating HIV-1 is the ability of proviral DNA to persist latently in cellular reservoirs. Long-lived memory T 
cells, often referred to as the latent HIV-1 reservoir, are the best studied HIV reservoir, and virus from this 
reservoir will rebound when patients stop therapy. In addition to the T cell reservoir, there is considerable 
evidence demonstrating that HIV can also persist within tissues including the gut, lungs, kidneys, lymph and 
potentially the central nervous system (CNS). One approach to eliminate these long-lived latently infected cells 
is to ‘turn on’ the virus inside the cell, by activating the promoter of the virus located within the long terminal 
repeat (LTR) region, leading to death of that cell either through viral induced cytolysis or targeted killing by the 
immune system. The different microenvironment of the CNS leads to evolution of different strains of HIV 
compared to those found in the T cell reservoir. How these LTRs will respond to activating drugs is unclear and 
will be the focus of this study, which will aim to determine the most effective drugs to reactivate HIV in the CNS. 
During this project, the student will learn and apply a range of molecular techniques including single genome 
sequencing, cloning, and transfections. 
 

  



1. Project Title:  
 
Harnessing the molecular clock to reactivate latent HIV 
 

2. Supervisor/s:  
 
Professor Paul R. Gorry, Deputy Dean R&I,  
Chronic Infectious & Inflammatory Disease program, Research Intensive 
Dr. Michael Roche, Discipline of Human Biosciences 
Chronic Infectious & Inflammatory Disease program, Research Intensive 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Dr. Michael Roche  
Phone: 99257068 
Email: Michael.roche@rmit.edu.au 

 

5.  Project Description (250 words or less) 
 
HIV cannot be eradicated from infected individuals by combination antiretroviral therapy (cART) and treatment 
must continue lifelong. This is due to the presence of silently or ‘latently’ infected cells which harbour HIV that is 
not active. One strategy to eliminate these long-lived latently infected cells is to turn on the virus inside the cell. 
Recently we have discovered that latent HIV naturally switches on and off over the course of a day, similar to 
many other biological processes. This is due to the activity of the circadian transcription factors CLOCK and 
BMAL-1. In this project, we will interrogate the interaction between CLOCK/BMAL-1 and HIV transcription, in 
order to identify new drugs that can activate latent HIV. During this project, the student will learn and apply a 
range of molecular techniques including transfection, retroviral transduction, western blotting and flow cytometry. 

  



1. Project Title:  
 

Validating the efficacy of a novel delayed phase neurotherapeutic to recover memory and learning deficits 
 

2. Supervisor/s:  
 

Dr Bobbi Fleiss, Discipline of Human Biosciences 
https://www.researchgate.net/profile/Bobbi_Fleiss 
Twitter: @Perinatalbrain 
Research Intensive 
A/Prof Sarah J. Spencer, Discipline of Psychology  
https://www.rmit.edu.au/contact/staff-contacts/academic-staff/s/spencer-associate-professor-sarah 
Twitter: @SJSpencerLab 
Research Intensive 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Bobbi Fleiss, bobbi.fleiss@rmit.edu.au, https://www.researchgate.net/profile/Bobbi_Fleiss 
 

5.  Project Description  
 

In every school class, there are on average 2 children that need special educational support due to being born 
too early (preterm), i.e., before 37 of 40 weeks of gestation. There is also one child whose disability is so severe 
that they cannot attend mainstream school, and one child missing as they died due to complications from 
preterm birth. We have no brain targeting therapies that can be given to these school age children to improve 
their brain health. This project will provide the final proof that in a pre-clinical mouse model of brain injury in the 
preterm born infant we can improve outcomes with a safe and already available drug, Melatonin. We already 
have information showing that giving animals melatonin in their drinking water from the equivalent age of 5-20 
years can improve brain changes in our model of preterm injury described in Favrais et al., 2011, Annals of 
Neurology. The important information this project will generate is that this treatment can also improve the 
learning and memory abilities in these animals. We will test learning and memory in ways that are relevant to 
the problems seen in children who were born preterm.  Students will be able to learn neonatal and adult animal 
handling, post-mortem tissue collections, behavioural testing and present their data to the lab and prepare their 
work for publication.    
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1. Project Title:  
 
Creating a small animal model of intrauterine growth restriction; making the mouse like the man.  
 

2. Supervisor/s:  
 
Dr Bobbi Fleiss, Discipline of Human Biosciences 
https://www.researchgate.net/profile/Bobbi_Fleiss 
bobbi.fleiss@rmit.edu.au  
Twitter: @bobbifleiss 
Research Intensive 
Dr Mary Tolcos, Discipline of Human Biosciences 
https://www.rmit.edu.au/contact/staff-contacts/academic-staff/t/tolcos-dr-mary 
Mary.Tolcos@rmit.edu.au  
Research Intensive 

 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr Bobbi Fleiss, https://www.researchgate.net/profile/Bobbi_Fleiss, bobbi.fleiss@rmit.edu.au  

 

5.  Project Description  
 

Animal models of human disease are the cornerstone of biomedical research. Currently, there are facets of 
human intrauterine growth restriction (IUGR) that are not adequately found in animal models. IUGR is a leading 
cause of fetal death and life-long disability around the world. As such, generating a model to better understand 
IUGR and develop therapies is necessary an important. This project will test our abilities to generate an 
improved small animal model of IUGR. We will use a validated non-invasive dietary manipulation to induce 
IUGR in a small animal that has placental, endocrine and fetal characteristics that are similar to the human, the 
Spiny Mouse. We will study the same biochemical and physical parameters in these mice, as are known to be 
key in humans with IUGR; placental histology, inflammatory mediators, tissue hypoxia, brain injury, and body 
and organ size. Skills and techniques that a successful student will learn during this project include neonatal 
and adult mouse handling, post-mortem tissue collections, placental and brain histology and 
immunohistochemistry for pathological assessments, plus advanced oral and written data presentation.  
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1. Project Title:  
 

Role of microglia in development of the cerebral white matter. 
 

2. Supervisor/s: 
 

A/Prof Sarah Spencer, Discipline of Psychology  
Dr Mary Tolcos, Discipline of Human Biosciences 
Neurodevelopment in Health and Disease Program 
Research Intensive   

 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

A/Prof Sarah Spencer, 9925 7745, Sarah.spencer@rmit.edu.au 
Dr Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au  
 

5.  Project Description  
 

Aims/Hypothesis:  
To investigate the role of microglia in development of the cerebral white matter. 
 
Background/Rationale:  
Microglia are the phagocytic cells in the brain. They infiltrate the brain in response injury, engulfing dying cells and 
clearing cellular debris. Microglia colonise the cerebral cortex during prenatal life and make up 5-6% of all cortical 
cells. During fetal development microglia have been shown to be involved in both neurogenesis and 
synaptogenesis, and studies now suggest that deficits in microglia during brain development might contribute to 
abnormalities associated with neurodevelopmental disorders. Less is known about the role of microglia during 
white matter development, in particular myelination and oligodendrocyte maturation. 
 
The chemokine receptor 1 (CX3CR1) is exclusively expressed by microglia. We have generated transgenic 
CX3CR1 rats that have the diphtheria toxin receptor inserted into the gene encoding for CX3CR1. In this project 
we will inject rats with the diphtheria toxin to specifically ablate microglia from the developing brain at different 
time points after birth. We will then use these rats to study the role of microglia during white matter development. 
Specifically we will determine if, and when, a deficit in microglia impairs the maturation of oligodendrocytes and 
myelin.   
 
Outcomes/Benefits:  
This research will help us determine whether microglia play a fundamental role in development of the cerebral 
white matter. Ultimately we hope to further understand whether deficits in microglia during early life might 
contribute to neurodevelopmental disorders. 
The student will learn a range of laboratory techniques including tissue collection, processing and sectioning, 
histology, immunohistochemistry, qPCR, and image analysis.  
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1. Project Title:  
 
Long-term Effects of High Dose Caffeine Treatment on the Developing Brain 
 

2. Supervisor/s:  
 
Dr Mary Tolcos, Discipline of Human Biosciences 
Neurodevelopment in Health and Disease Program, Research Intensive   
Dr Angela Cumberland, Discipline of Psychology 
Neurodevelopment in Health and Disease Program, Research Intensive   
Dr Robert De Matteo 
Department of Anatomy and Developmental Biology, Monash University 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Dr Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au  
 

5.  Project Description  
 
Aims/Hypothesis:  
To determine the long-term impact of high dose caffeine exposure on the developing ovine brain.  
 
Background/Rationale:  
Babies born premature often develop apnoea of prematurity, a condition where breathing ceases for up to 20 
seconds. If left untreated apnoea of prematurity can cause brain injury via reduced cerebral oxygen delivery, 
or even death. Caffeine therapy has become an integral part of management of apnoea of prematurity in 
preterm infants. Infants who do not respond to standard recommended caffeine treatment (20mg/kg loading 
dose of caffeine citrate followed by 5-10mg/kg daily dose) may require higher doses. However there is a 
paucity of evidence to show that doses above the “standard dose” are safe for the developing brain in either 
the short- or long-term. 
 
One clinical trial has now reported that higher doses of caffeine increases the incidence of cerebellar 
haemorrhage in preterm babies. Over the past 5 years our preclinical animal experiments have also indicated 
that high dose caffeine has adverse effects on the fetal sheep brain. However, we do not know whether these 
adverse brain effects resolve, or increase over time. 
We have developed a large animal model of fetal caffeine exposure where we expose the pregnant ewe to 
high dose caffeine from 0.7 to 0.8 of gestation; this age approximates to 27-34 weeks of human gestation, a 
period when caffeine is usually prescribed in preterm babies. We then allow the sheep to deliver naturally and 
raise the lambs until 8 weeks of age after which we collect the brains for magnetic resonance imaging (MRI), 
histology and immunohistochemistry. 
 
Outcomes/Benefits:  
This study will determine whether high dose caffeine, commonly used to treat apnoea of prematurity, results in 
sustained, long-term damage to the brain. Combined with our previous findings that high dose caffeine is 
detrimental to the developing brain in the short-term, this study will help to inform neonatologists of the 
potential risks of high dose caffeine use in preterm infants.  

 
This project will use a sheep model to determine the long-term impact of chronic high dose caffeine exposure on 
the brain and cerebellum. Students will learn paraffin sectioning, histology, immunohistochemistry, image 

mailto:mary.tolcos@rmit.edu.au


analysis and brain development. Brain tissue has already been generated (and brains have already been 
imaged using MRI). 

  



1. Project Title:  
 
Aerosol delivery of a novel therapy to improve neurological outcomes following fetal growth restriction  

 

2. Supervisor/s:  
 
Dr Mary Tolcos, Discipline of Human Biosciences, Neurodevelopment in Health and Disease Program 
Research Intensive   
Prof Leslie Yeo, School of Engineering 
Prof David Walker, Discipline of Human Biosciences Neurodevelopment in Health and Disease Program 
Research Intensive   
Dr Angela Cumberland, Discipline of Psychology, Neurodevelopment in Health and Disease Program 
Research Intensive   

 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au  
 

5.  Project Description  
 
Fetal growth restriction (FGR) occurs in 5-10% of pregnancies and is a leading cause of perinatal morbidity 
and mortality. FGR is defined as the failure of the fetus to reach its genetic growth potential and can occur 
when there is an inadequate supply of oxygen and nutrients to the fetus because of poor placental function. 
Surviving growth–restricted babies can have abnormal brain development and an increased risk of learning 
difficulties, intellectual and cognitive deficits, motor deficits, cerebral palsy and autism. We have identified a 
novel thyroid hormone analogue that can potentially repair brain injury and reduce the morbidity associated 
with FGR.  
The overall aim of this project is to develop, optimize and validate an alternate and non-invasive mode of drug 
delivery using core technology developed by Prof Leslie Yeo at RMIT. This is a portable, handheld device that 
enables the aerosolisation of drugs for delivery via inhalation to the nose or lung. For the first time, this 
technology will be used to aerosolise the thyroid hormone analogue, optimize the dosing regimen based on 
biodistribution studies, and test its safety and efficacy in our established and validated animal model of FGR.  
This project will use a rodent model of FGR where we ligate the uterine vessels at mid-pregnancy to restrict 
blood flow and nutrient supply to fetuses. Controls are generated from pregnancies where the uterine artery is 
not ligated. We will then deliver the aerosolised thyroid hormone analogue (or vehicle) to control and FGR 
offspring after birth. The brains will then be collected and assessed using histological, immunohistochemical 
and molecular techniques.  
This project will provide the essential preclinical animal data to show that we have a new drug, and a novel 
method of application (aerosol) that will transform neonatal practice, and provide a treatment for a serious 
disease (brain injury) that is currently without a therapy. If successful, this will have worldwide applicability, 
and because it is ‘low tech’, it will be suitable for all levels of medical care (1st and 3rd world). By the end of 
their candidature students will have expertise in small animal surgery and handling, aerosol drug delivery 
techniques, drug biodistribution, tissue collection, processing and sectioning, histology, immunohistochemistry, 
image analysis, data analysis, interpretation, statistics and scientific writing.  
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1. Project Title:  
 

A novel antenatal therapy to correct neurological deficits in fetal growth restriction  
 

2. Supervisor/s:  
 

Dr Mary Tolcos, Discipline of Human Biosciences, Neurodevelopment in Health and Disease Program 
Research Intensive   
Dr Angela Cumberland, Discipline of Psychology, Neurodevelopment in Health and Disease Program 
Research Intensive   
Prof David Walker, Neurodevelopment in Health and Disease Program, Research Intensive   

 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au  
 

5.  Project Description  
 

Fetal growth restriction (FGR) occurs in 5-10% of pregnancies and is a leading cause of perinatal morbidity and 
mortality. FGR is defined as the failure of the fetus to reach its genetic growth potential and can occur when 
there is an inadequate supply of oxygen and nutrients to the fetus because of poor placental function. Surviving 
growth–restricted babies can have abnormal brain development and an increased risk of learning difficulties, 
intellectual and cognitive deficits, motor deficits, cerebral palsy and autism. We have identified a novel thyroid 
hormone analogue that can potentially repair brain injury and reduce the morbidity associated with FGR.  
The aim of this project is to determine whether antenatal treatment with a novel thyroid hormone analogue will 
repair brain injury, and improve long-term neurobehavioural dysfunction following FGR. 

This project will use a guinea pig model of FGR where we ligate the uterine artery at mid-pregnancy to restrict 
blood flow and nutrient supply to fetuses. Controls are generated from pregnancies where the uterine artery is 
not ligated. We will then treat dams (ligated and non-ligated) with either vehicle or the thyroid hormone 
analogue. The fetal brains will then be collected and assessed using histological, immunohistochemical and 
molecular techniques. Separate cohorts of offspring (control, FGR, treated, un-treated) will be grown to 
adolescence and assessed using a suite of neurobehavioral tests.  

By the end of their candidature students will have expertise in small animal surgery and handling, 
neurobehavioural assessment, tissue collection, processing and sectioning, histology, immunohistochemistry, 
qPCR, image analysis, data analysis, interpretation, statistics and scientific writing.  
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1. Project Title:  
 
Exposure of the fetal brain to high dose caffeine: impact on synaptogenesis and cortical activity. 

 

2. Supervisor/s:  
 
Dr Mary Tolcos, Discipline of Human Biosciences, Neurodevelopment in Health and Disease Program 
Research Intensive   
Dr Angela Cumberland, Neurodevelopment in Health and Disease Program, Research Intensive   
Dr Robert De Matteo, Department of Anatomy and Developmental Biology, Monash University 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 
Dr Mary Tolcos, 9925 7359, mary.tolcos@rmit.edu.au 

 

5.  Project Description  
 
Aims/Hypothesis:  
To determine if high dose caffeine exposure affects synaptogenesis and cortical activity in fetal sheep.  
 
Background/Rationale:  
Babies born premature often develop apnoea of prematurity, a condition where breathing ceases for up to 20 
seconds. If left untreated apnoea of prematurity can cause brain injury via reduced cerebral oxygen delivery, 
or even death. Caffeine therapy has become an integral part of management of apnoea of prematurity in 
preterm infants however infants who do not respond to the standard recommended caffeine treatment 
(20mg/kg loading dose of caffeine citrate followed by 5-10mg/kg daily dose) may require higher doses. 
Unfortunately there is very little preclinical data to show that high dose caffeine is safe for the developing 
brain. In fact one clinical trial has now reported that high dose caffeine increases the incidence of cerebellar 
haemorrhage in preterm babies. Over the past 5 years our preclinical animal experiments have also indicated 
that high dose caffeine has adverse effects on the fetal sheep brain. To date we have not assessed whether 
the development of synapses (synaptogenesis) or cortical activity is affected by high dose caffeine in the fetal 
brain.  
 
We have developed a large animal model of fetal caffeine exposure where we expose the pregnant ewe to 
high dose caffeine from 0.8 to 0.88 of gestation. During this time, fetuses are chronically instrumented so that 
we can record fetal wellbeing, fetal physiology and brain activity using electrocortiography (ECoG). At the 
completion of the experiment we collect the brains for histology, immunohistochemistry and quantitative RT-
PCR.  
 
Outcomes/Benefits: (what are the expected outcomes in terms of research and student learning) 
This study will determine whether high dose caffeine, commonly used to treat apnoea of prematurity, alters 
cortical activity, synapse development and/or the expression of key synapse proteins. Combined with our 
previous findings that high dose caffeine is detrimental to the developing brain in the short-term, this study will 
help to inform neonatologists of the potential risks of high dose caffeine use in preterm infants.  
This project will use a fetal sheep model to determine the effect of chronic high dose caffeine exposure on the 
brain. Students will learn paraffin sectioning, histology, immunohistochemistry, image analysis, qRT-PCR and 
brain development. Brain tissue has already been generated fro this project.  
  



1. Project Title:  
 

Oxidative stress as a target for prostate cancer 
 

2. Supervisor/s:  
 

Dr Stavros Selemidis, Discipline of Human Biosciences 
A/Prof Steven Bozinovski, Discipline of Human Biosciences 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact:  
 

Dr Stavros Selemidis, 9925 7182, Stavros.selemidis@rmit.edu.au  
 

5.  Project Description  
 

Background 
Prostate cancer claims many lives and currently, treatment is limited. Tumours survive and spread in the human 
body by acquiring new blood vessels (i.e. angiogenesis) that surround and provide them with nutrients and 
oxygen. Oxidative stress i.e. an overproduction of reactive oxygen species that overwhelms endogenous 
antioxidants, promotes angiogenesis and tumour development via unknown mechanisms.  
 
In these experiments, we will determine if minimising ROS generation inhibits cancer cell survival and 
angiogenesis and decipher some key mechanisms.  
 
Aims: This project aims to understand the role of oxidative stress in a mouse model of prostate cancer.  
 
Outcomes: This project will allow us to further our understanding of prostate cancer pathogenesis and in doing 
so reveal novel therapeutic approaches.  
 
Student learning:  You will learn a number of skills including in vivo mouse prostate cancer models, histology, 
quantitative RT-PCR, FACS analysis, and oxidative stress assays. 
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1. Project Title:  
 

Understanding the pathogenesis of influenza A virus infection during pregnancy 
 

2. Supervisor/s:  
 

Primary: Dr Stavros Selemidis, Discipline of Human Biosciences 
Secondary: Dr Stella Liong, Discipline of Human Biosciences 
 

3. Program Code:  
 

BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Stavros Selemidis, 9925 7182, Stavros.selemidis@rmit.edu.au  
 

5.  Project Description  
 

Background 
Pregnancy is a risk factor for severe disease outcome during both seasonal epidemics and pandemics of 
influenza viruses, with pregnant women experiencing greater complications than either non-pregnant women of 
the same age or the general population. Pregnant women are more often hospitalized and admitted to an 
intensive care unit due to influenza virus infection. Women infected with influenza A virus during pregnancy 
have increased rates of preterm birth, increased risk of neurodevelopmental disorders in the offspring and 
fetal/neonatal death. Although excessive inflammation and damage to the lungs are thought to underlie the 
pathology of influenza virus infection there is limited data on the mechanistic basis of this exacerbated 
pathology.  
 
Aims:  
This project aims to understand the immune response between pregnant and non-pregnant individuals when 
infected with influenza A viruses.  
 
Outcomes:  
This project will allow us to develop better pharmacological strategies for influenza A-induced lung inflammation 
and damage in immunocompromised high-risk groups such as the pregnant population. 
 
Student learning:   
You will learn a number of skills including in vivo mouse influenza models, histology, quantitative RT-PCR, 
FACS analysis, myograph reactivity assays and oxidative stress assays. 
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1. Project Title:  
 

Lung epithelial and mesenchymal remodelling in response to Influenza A and Pneumococcal coinfection.  
 

2. Supervisor/s: 
 

Dr Jonathan McQualter, Discipline of Human Biosciences, Research intensive, Senior VC Fellow 
Chronic and Infectious and Inflammatory Diseases program 
A/Prof Steven Bozinovski, Discipline of Human Biosciences, Research intensive 
Chronic and Infectious and Inflammatory Diseases program 

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Dr Jonathan McQualter, 9925 7275, jonathan.mcqualter@rmit.edu.au  
 

5.  Project Description  
 

Idiopathic pulmonary fibrosis (IPF) is a debilitating and fatal lung disease with high morbidity and mortality. It 
causes permanent remodeling and scarring of the gas-exchange regions of the lungs. While the cause remains 
unknown, it is believed that recurrent injury to alveoli epithelial cells is central to the pathogenesis of IPF. One 
characteristic feature of IPF is the distal migration of basal stem cells, normally restricted to airway epithelium 
in healthy lungs, to repopulate the injured alveoli. This leads to epithelial metaplasia – termed honeycombing 
due to its distinct pattern in computed tomography (CT) imaging – which is typically juxtaposed to regions of 
dense fibrosis (i.e. aberrant expansion of mesenchymal cells). We also know that acute exacerbations, which 
accelerate the course of disease, are associated with virus and/or bacterial infection or acute lung injury. 
Moreover, after severe influenza infection in mice, analogous basal cell metaplasia occurs in the alveolar 
compartment, suggesting that such pathology in IPF patients is likely due to sequelae of infection. However, 
influenza virus-induced injury alone is insufficient to cause a fibrotic-like disease in mice. 
 
Based on preliminary data, we propose that an acute virus-induced injury superimposed on an already 
Pneumococcal bacteria infected lung may alter the regenerative response of the lung leading to fibrosis. This 
project will use a mouse model of Influenza A and Pneumococcal coinfection to investigate the dynamic 
changes in epithelial and mesenchymal stem cells and their progeny during and following infection; and 
establish the impact of coinfection on the generation of fibrosis.  
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1. Project Title:  
 

The relationship between metaplastic epithelia and mesenchymal cell fate in lung fibrosis. 
 

2. Supervisor/s: 
 

Dr Jonathan McQualter, Discipline of Human Biosciences, Research intensive, Senior VC Fellow 
Chronic and Infectious and Inflammatory Diseases program 
Dr Desiree Anthony, Discipline of Human Biosciences 
 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 
Dr Jonathan McQualter, 9925 7275, jonathan.mcqualter@rmit.edu.au 

 

5.  Project Description  
 

Lifelong maintenance of a healthy lung requires resident stem cells to proliferate according to tissue 
requirements. In addition to homeostatic cell turnover, injury-mediated regeneration in the lung is frequent 
owing to it being the primary barrier that protects us against everything we breathe. This process of 
regenerating the lung – the largest epithelial surface of the body – represents a formidable task for lung stem 
cells and doesn’t always achieve tissue restoration. Paradoxically, although deficient epithelial repair leaves 
the lung vulnerable to infection and compromises gas exchange, imprudent tissue repair processes play a 
critical role in the development of some of the most destructive and chronic lung diseases. 
 
One such disease, Idiopathic pulmonary fibrosis (IPF), is thought to be the result of recurrent injury to the 
alveolar epithelium. One characteristic feature of IPF is the distal migration of basal stem cells, normally 
restricted to airway epithelium in healthy lungs, to repopulate the injured alveoli. This leads to epithelial 
metaplasia – termed honeycombing due to its distinct pattern in computed tomography (CT) imaging – which is 
typically juxtaposed to regions of dense fibrosis (i.e. aberrant expansion of mesenchymal cells). What is not 
known is whether epithelial metaplasia and fibrosis are concomitant pathologies or have a cause and effect 
relationship. This project will use stem cell derived lung organoids as an in vitro model of fibrosis to examine 
the relationship between metaplastic epithelia and mesenchymal cells and explore the cellular and molecular 
mechanisms that lead to the generation of fibrosis. 

  



1. Project Title:  

 
Defining insulin resistance as a mechanistic link between cigarette smoking and skeletal muscle wasting. 

 

2. Supervisor/s: 
 

Prof Ross Vlahos, Discipline of Human Biosciences. 
Dr Stanley Chan, Discipline of Human Biosciences. 
Program in Chronic Infectious and Inflammatory Diseases  

 

3. Program Code:  
 
BH058 Bachelor of Biomedical Sciences (Honours) 
 

4. Contact: 
 

Prof Ross Vlahos, 9925 7362, ross.vlahos@rmit.edu.au 
Dr Stanley Chan, 9925 7353, stanley.chan@rmit.edu.au 
 

5.  Project Description  
 

Chronic obstructive pulmonary disease (COPD; emphysema) is a debilitating disease characterised by 
progressive airflow limitation. Cigarette smoking is the major cause of COPD. Patients with COPD often suffer 
from severe skeletal muscle wasting, which increases their risk of death and reduces quality of life. The 
causative mechanism linking cigarette smoking to skeletal muscle health is unclear. Insulin & insulin-like growth 
factors signal to promote muscle health and clearance of glucose from the blood, which is important for normal 
glucose homeostasis thus preventing the development of diabetes. Our preliminary data reveals cigarette 
smoking may promote muscle insulin resistance via the induction of reactive oxidants. The present project aims 
to ascertain insulin resistance as an initiator of muscle wasting induced by cigarette smoking. This project will 
provide critical pre-clinical data for insulin sensitising therapies as a new approach for treating muscle wasting in 
smokers with chronic lung disease. 
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