
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

Thursday 19 October 2017 
10am to 3pm 

(Followed by prize giving and nibbles) 
Rooms 503-028 and 505-003 

FMHS, Ground Floor 
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RESEARCH SYMPOSIUM 



 

 

 
GENERAL INFORMATION 

The Bachelor of Biomedical Science (Honours) Research Symposium will be held at the Faculty 
of Medical and Health Science, Grafton, in rooms 503-028 and 505-003 on Thursday 19th 
October from 10am to 3pm. All Honours students are expected to be present throughout the 
Symposium. 
 
There will be two parallel streams of presentations (see map for room locations). Each student 
will have 15 minutes to present a summary of his or her research and then 5 minutes for 
questions. Each session will have a chairperson and two official markers who will score each 
presentation according to the three criteria shown below.  
 
 
 
 
The Board of Studies (Biomedical Science) is most grateful to Coherent Scientific and BD 
Biosciences for providing sponsorship for this event. 
 

Presentation Marking Criteria 
 
Content .......................................................................................................................................        /30 
(Is the context of the work adequately defined) 
(Quality, quantity and level of information) 
 
Structure ....................................................................................................................................        /30 
(Does it develop as a clear, logical sequence of ideas and conclusions) 
(Is the audience left with a clear idea of the relevance of the work) 
 
Method and delivery .............................................................................................................        /40 
(Oral and visual clarity and impact) 
(Pacing and audience engagement) 
(Did the presentation go significantly under or over time?) 
(Response to questions) 
 
 
Total Mark ....................................................................................................................        /100 
 
Note: Chairperson will warn presenter when 2 minutes and 1 minute remain.  Running a little 
over time is OK but there will be a penalty if the presentation runs significantly over time. 
Room numbers for each of the venues and a schematic of their locations are given below.  
• Venue 1 - Room 503-028 
• Venue 2 - Room 505-003 
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Location at the Faculty of Medical and Health Sciences 
 

 
  



 

 

VENUE LOCATION 

Venue 1 

Room 503-028 

 
 

Venue 2 

Room 505-003 

 
 

  

 



 

 

 

VENUE 1: 503 028 

Chairperson: Simon O’Carroll 

10:00am Introduction 

Time Name Title Supervisor 
10:10am 
 
 
 

Pania Bridge-Comer 
 
 
 

The role of IL-1 signalling on high-fat 
diet induced reproductive 
dysfunction 
 

Clare Reynolds 

10:30am 
 
 
 
 
 

Connor Clemett 
 
 
 
 
 

Tumour Necrosis Factor (TNF) acts 
through both TNFR1 and TNFR2 to 
differentially modulate cerebral 
endothelial barrier strength and cell 
survival in vitro 
 

Simon O'Carroll 
Scott Graham 

10:50am 
 
 

Ashley Gaines 
 
 

Human T Cells for Immunotherapy 
 
 

Rod Dunbar 
Daniel Verdon 
 

11:10am 
 
 
 
 
 

Caroline Herdson 
 
 
 
 
 

The serine protease plasminogen 
activator inhibitor 1 (PAI-1) 
regulates T cell migration through 
inhibitory and non-inhibitory 
mechanisms 
 

Nigel Birch 

11:30am 
 
 
 

James Hucklesby 
 
 
 

Plasmin system proteins regulate 
endothelial presentation of CCL21 
and T cell extravasation 
 

Nigel Birch 

Lunch 12 noon (Atrium near entrance of Building 504) 
1:00pm 
 
 
 

Wan-Yu Tsai 
 
 
 

The mRNA content of syncytial 
nuclear aggregates from human 
placental origin in maternal lungs 
 

Larry Chamley 
 

1:20pm 
 
 
 

Anna Maria Krstic 
 
 
 

Investigating the performance of 
isolated perfused rat hearts with 
right ventricular hypertrophy 
 

Marie Ward 

1:40pm 
 
 
 

Senai Leniston-
Kahsai 
 
 

Modulation of cerebellum-motor 
cortex inhibition during action 
observation in healthy adults 
 

Cathy Stinear 

2:00pm 
 
 

Jena Macapagal 
 
 

The immune profile of Pericytes in 
Glioblastoma Multiforme (GBM) 
 

Thomas Park 

2:20pm 
 
 

Kim Paras 
 
 

The Use of PilVax in the development 
of vaccine against Group A 
Streptococcus (GAS) 

Thomas Proft 

Nibbles and Prize giving – 3:00pm (Atrium near entrance of Building 504) 



 

 

   
VENUE 2: 505-003 
Chairperson: Julie Lim 
10:00am Introduction 
Time Name Title Supervisor  
10:10am 
 
 
 
 

Devaki Pilapitiya 
 
 
 
 

Investigating the Role of 
Streptococcal Collagen-like Proteins 
in Acute Rheumatic Fever Disease 
Pathogenesis 
 

Nikki Moreland 

10:30am 
 
 
 

Chloe Potts 
 
 
 

The impact of IMPACT on cancer cell 
survival during tryptophan 
deprivation 
 

Petr Tomek 

10:50am 
 
 
 

Ashlyn Shanon 
 
 
 

Development and testing of a novel 
PilVax vaccine for Staphylococcus 
aureus. 
 

Fiona Radcliff 

11:10am 
 
 
 

Laverne Robilliard 
 
 
 

Comparative structural and 
functional aspects of the blood-brain 
barrier and dermal vasculature 
 

Scott Graham 

11:30am 
 
 

Taylor Stevenson 
 
 

Non-neuronal transfer of alpha-
synuclein in Parkinson’s disease 
 

Maurice Curtis 
Victor Dieriks 

Lunch 12 noon (Atrium near entrance of Building 504) 
1:00pm 
 
 
 

Luis Knight 
 
 
 

The role of the Cystine/Glutamate 
Antiporter Protein in Glutamate 
Metabolism in the Mouse Retina 
 

Julie Lim 
Monica Acosta  

1:20pm 
 
 
 

Sarah Waters 
 
 
 

Examining regional Blood-Spinal 
Cord barrier integrity in 
Amyotrophic Lateral Sclerosis 
 

Emma Scotter 

1:40pm 
 
 
 

Jia Ni Xu 
 
 
 

Evidence for Blood Brain Barrier 
leakage in the Transgenic 
Huntington’s Sheep Brain 
 

Henry Waldvogel 

2:00pm 
 
 

Wenkai Zhang 
 
 

Targeting therapy-induced tumour 
secretion with epigenetic inhibitors. 
 

Dean Singleton 

2:20pm 
 
 
 
 

Qishan Zhou 
 
 
 
 

The role of connexin and pannexin 
hemichannels and purinergic 
receptors in perinatal ischemic brain 
injury 
 

Joanne Davidson 

Nibbles and Prize giving – 3:00pm (Atrium near entrance of Building 504) 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Venue 503-028 
  



 

 

Presented by: Pania Bridge-Comer 
Supervisor: Dr Clare Reynolds 
Title: The role of IL-1 signalling on high-fat diet induced reproductive dysfunction 
Abstract:  
Background: Obesity is associated with persistent, low-grade inflammation. IL-1 represents a key 
link between metabolic and inflammatory systems. Evidence suggests that IL-1R1 knockout (IL-
1R1-/-) offers protection against metabolic dysfunction associated with high-fat diets (HFD) in male 
mice. However, the role of IL-1R1 on female metabolic and reproductive function has not been 
investigated.  
Methods: Weight-matched female C57BL/6 (control) and IL-1R1-/- mice were randomly assigned 
to either a control diet (10% kcal from fat) or HFD (45% kcal from fat). Three subsets of mice 
generated a virgin cohort (6 weeks on diet), pregnancy cohort (2 weeks prior to and throughout 
pregnancy) and a post-weaning cohort (6 weeks post-weaning). Glucose tolerance tests were 
administered at gestational day 16.5 and 6 weeks post-weaning. Fasting plasma insulin, leptin, and 
steroid hormone concentrations were analysed by ELISA. Specific gene markers associated with 
reproductive health were analysed in non-pregnant and post-weaning ovaries.  
Results: IL-1R1-/- mice consumed less calories and gained less weight over pregnancy. Despite this, 
HFD induced glucose intolerance irrespective of genotype. Six weeks post-weaning IL-1R1-/- HFD 
mice were significantly more glucose intolerant than their control counterparts. IL-1R1-/- HFD mice 
showed a significant decrease in percentage pregnant, and a significant increase in days to first 
litter compared to CD mice and C57 HFD mice.  
Discussion: Results suggest that IL-1R1-/- in female mice does not offer the same protection against 
HFD-induced metabolic dysfunction as in male mice. Furthermore, inhibition of IL-1 signalling 
reduces fertility and in the post-weaning period exacerbates glucose intolerance in response to 
HFD.  
 
 
Presented by: Connor Clemett 
Supervisors: Dr Simon O’Carroll, Dr Scott Graham 
Title: Tumour Necrosis Factor (TNF) acts through both TNFR1 and TNFR2 to differentially 
modulate cerebral endothelial barrier strength and cell survival in vitro. 
Abstract: 
Background: The CNS vasculature partly consists of a specialised endothelium that contributes to 
the blood-brain barrier, a selectively permeable partition between blood and nervous tissue. 
Traumatic injuries such as spinal cord injury (SCI) damage this vasculature through free-radical 
release, ischaemia, and inflammation.  Tumour necrosis factor (TNF) is an inflammatory cytokine 
released in response to tissue injury and acts on endothelia through two receptors; TNFR1 and 
TNFR2. We therefore aimed to understand each receptor’s role in the human cerebral 
microvascular endothelial cell (hCMVEC) injury response. 
Methods: hCMVEC monolayers were exposed to TNFR-biased agonists in the presence of 
iodoacetate or H2O2, modelling ischaemic and free-radical insults respectively. The resulting 
changes in cellular adhesion, growth and morphology were assessed by Electric Cell-substrate 
Impedance Sensing-Zϑ technology. Further, MTT assays were employed to assess TNFR-dependent 
effects on cell viability following iodoacetate or H2O2 exposure. 
Results: TNF induced endothelial barrier effects appear to result entirely from TNFR1 agonism. In 
ischaemic conditions, TNFR1 activation is protective against endothelial barrier breakdown and 
cell death. In resting conditions TNFR2 does not mediate endothelial barrier resistance, though 
augments ischaemia-induced barrier loss. TNFR2 is protective against free radical-induced cell 
toxicity.  
Discussion: These data show that the biphasic TNF-induced endothelial barrier change does not 
result from the opposing effects of TNFR1 and TNFR2. That TNFR2 protects against peroxide free 
radicals but not iodoacetate-induced barrier breakdown implies that these responses are 
differentially regulated. Excitingly, identification of the underlying mechanism and selective 
activation of the former may prove beneficial in improving vascular function post-SCI.  



 

 

Presented by: Ashley Gaines 
Supervisors: Professor Rod Dunbar, Dr Daniel Verdon 
Title: Human T Cells for Immunotherapy 
Abstract: 
Background: Cancer immunotherapy is a promising method of cancer treatment. Adoptive cell 
transfer therapy (ACT) employing T cells transduced with cancer-specific T cell receptors is a 
particularly promising technique with the potential to induce durable responses. Recent 
understanding of the role of CD4+ T cells in the anti-cancer immune response has revealed the 
importance of their inclusion in immunotherapies. The selection of an appropriate target is crucial, 
and cancer testis antigens such as NY-ESO-1 have proven to be effective targets with low rates of 
autoimmunity. 
Methods: Flow cytometry and immunocytochemistry methods were used to characterize cultured 
T cells and melanoma cells. RNA extraction, cDNA synthesis, and PCR was performed of the TCR 
genes of a suitable clone.  
Results: I have isolated the highest affinity CD4+ clones of our stocks specific for NY-ESO-1, and 
have determined their cytokine expression profiles. I have also found most CD4+ cell lines to 
possess inherent cytotoxic capability, and have isolated and amplified the TCRa gene segment of a 
high affinity clone.  
Discussion: Higher affinity clones are more likely to identify their target and elicit an immune 
response, thus the selection of CD4+ clones with TCRs that can recognize NY-ESO-1 with high 
affinity will hold the most potential for TCR-transgenic ACT. The amplification and sequencing of 
their TCR genes will allow for transduction into other T cells, illustrating their applicability for ACT. 
The inherent killing abilities and immunostimulatory cytokine expression profiles of many of the 
clones further highlight the applicability of CD4+ T cell-based therapies.  
 
 
Presented by: Caroline Herdson  
Supervisor: Associate Professor Nigel Birch 
Title: The serine protease plasminogen activator inhibitor 1 (PAI-1) regulates T cell migration 
through inhibitory and non-inhibitory mechanisms. 
Abstract: 
Background: The migratory capacity of T cells is crucial to the immune response. Chemokines 
control the trafficking of T cells into and out of lymph nodes and blood vessels. In this project the 
effect of PAI-1 on chemokine-stimulation and basal stimulation of T cells was investigated. The 
proteolytic enzyme plasmin modifies the chemokine CCL21, a regulator of T cell migration. PAI-1 
may influence T cell migration through regulation of the function of CCL21. PAI-1 might also 
influence T cell migration through a non-inhibitory mechanism, signalling via the lipoprotein 
receptor-related protein 1 (LRP-1). 
Methods: Extracellular levels of PAI-1 were altered by the addition of recombinant PAI-1 and PAI-
1 inhibitors. Intracellular PAI-1 mRNA was increased using Temozolomide (TMZ) to trigger gene 
expression. The LRP-1 receptor was blocked by receptor associated protein (RAP). Transwell 
assays assessed the impact of these treatments on the migration of T cells in the presence and 
absence of chemokine gradients. 
Results: Chemokine-mediated cell migration increased on addition of PAI-1 protein.  Cell migration 
increased independently of chemokine stimulation on addition of one PAI-1 inhibitor, and was 
unaffected by the second inhibitor. TMZ increased cell migration in the presence and absence of 
chemokines. RAP tended to increase cell migration. 
Discussion: T cells treated with PAI-1 protein, or an inhibitor which creates cleaved PAI-1, or TMZ 
which upregulates PAI-1 mRNA, all exhibit increased migration in the presence and absence of a 
chemotactic gradient. This suggests that PAI-1 contributes to the regulation of T cell migration, via 
both inhibitory and non-inhibitory mechanisms. 
 
  



 

 

Presented by: James Hucklesby 
Supervisor: Associate ProfessorNigel Birch 
Title: Plasmin system proteins regulate endothelial presentation of CCL21 and T cell 
extravasation 
Abstract:  
Background: T cells are responsible for patrolling the body against invasion, and must be able to 
home to the lymph nodes for efficient activation. Cells roll along the inner surface of the blood 
vessels (endothelium) sampling a range of proteins whilst searching for an appropriate exit point. 
One key protein that triggers final arrest and exit from the blood vessel (extravasation) is CCL21. 
This research explores a role for the highly regulated vascular protease plasmin to modulate the 
cell surface presentation of CCL21 and hence control T cell extravasation. 
Methods: A human cell line (ECV304) was established as an endothelial model under serum-free 
experimental conditions. Binding of plasmin and activation of its precursor plasminogen by ECV304 
cells was measured using enzyme activity assays. CCL21 bound to the cell surface was measured by 
an in-cell western, with the released portion quantified by ELISA. Finally live cell imaging was used 
to visualise attachment of live primary human T cells to ECV304 under flow conditions. 
Results: ECV304 cells can efficiently bind plasminogen, subsequently converting it to plasmin using 
self-derived plasminogen activators. This plasmin could effectively remove CCL21 from the surface. 
Finally, live cell imaging revealed plasmin changes the CCL21 mediated endothelial interaction with 
T cells under flow. 
Discussion: Using a human cell culture model of the vascular endothelium, this research has 
identified a new mechanism for the regulation of T cell transmigration across endothelial barriers. 
This discovery has important implications for modulating immune responses, including preventing 
autoimmunity in the skin and strengthening dendritic cell responses in cancer. 
 
 
Presented by: Wan-yu (Bridget) Tsai 
Supervisor: Professor Larry Chamley 
Title: The mRNA content of syncytial nuclear aggregates from human placental origin in maternal 
lungs 
Abstract: 
Background: It is known that defects in the biology of placental trophoblasts are correlated with 
the development of pregnancy diseases such as pre-eclampsia. Pre-eclampsia is triggered by a toxin 
released from the placenta, but an unusual presentation of the disease is post-partum pre-
eclampsia which occurs in the days following birth. During normal pregnancy, the 
syncytiotrophoblast, the fetal cell layer in direct contact with maternal blood, sheds trophoblastic 
debris/vesicles into the maternal blood. Of this debris, the largest, syncytial nuclear aggregates 
(SNA) contain multiple nuclei and other organelles from the syncytiotrophoblast. Due to their large 
size, SNAs become lodged in the pulmonary capillaries of the mother. This study investigates 
whether SNAs in the maternal lungs contain mRNA that could induce production of possibly toxic 
placental proteins. The results could provide links to the triggers of pre-eclampsia, especially post-
partum pre-eclampsia. 
Methods: Fluorescence in situ hybridisation was used to probe for βhCG (human chorionic 
gonadotrophin) and PLAP (placental alkaline phosphatase) mRNA in placental tissue, SNAs, and 
lungs from mice injected with SNAs. 
Results: Both βhCG and PLAP mRNA were observed in the syncytiotrophoblast of placental 
sections and SNAs shed from the syncytiotrophoblast. Immunohistochemistry confirmed the 
presence of hCG protein in the syncytiotrophoblast. 
Discussion: The presence of these mRNAs in SNAs, indicates that SNAs have the potential to 
synthesise proteins in the maternal lungs. Since SNAs remain in the maternal lungs for up to a 
month following delivery, it is possible that SNAs could be the source of the “placental” toxin that 
triggers post-partum preeclampsia. 
 
  



 

 

Presented by: Anna Krstic 
Supervisor: Dr Marie-Louise Ward 
Title: Investigating the performance of isolated perfused rat hearts with right ventricular 
hypertrophy. 
Abstract: 
Background: Heart disease is a global burden, responsible for 31% of all mortalities worldwide. 
Most often, right heart disease arises as a result of increased right ventricular (RV) afterload from 
pulmonary arterial hypertension (PAH). PAH is a slow, progressive disease with no cure.  Over time, 
increased workload leads to adaptive hypertrophy of the RV wall, which later progresses into RV 
failure and eventual death. The aim of my research project is to investigate the functional response 
of the heart to PAH, prior to end stage heart failure.  
Methods: PAH was induced in 300 g male rats by injection of 60 mg Kg-1 of monocrotaline (MCT). 
Control (CON) rats were injected with saline. Rats were euthanized 4 weeks post injection following 
in vivo electrocardiogram recordings. Measurement of left ventricular (LV) pressure and the 
electrocardiogram were carried out in un-paced, Langendorff-perfused, isolated hearts. Each heart 
was subjected to various pharmacological treatments. 
Results: In vivo heart rate and the response to beta-adrenergic stimulation was reduced in MCT. 
No difference between rat groups was found in LV pressure, however MCT hearts displayed 
persistent arrhythmias particularly in response to PGF2α.  
Discussion: MCT and CON hearts had similar LV pressure and contractility, confirming the MCT 
hearts were not in failure. The susceptibility of MCT hearts to arrhythmias suggests this animal 
model of RV hypertrophy can be used for future investigation of the cellular mechanisms that 
underlie arrhythmogenic activity. 
 
 
Presented by: Senai Moses Leniston-Kahsai 
Supervisor: Associate Professor Cathy Stinear 
Title: Modulation of cerebellum-motor cortex inhibition during action observation in healthy 
adults 
Abstract: 
Background: Action observation is a novel tool in neurorehabilitation with the potential to 
improve functional outcomes in stroke patients. Action observation recruits a network of brain 
regions, which are also active during action execution. Recent neuroimaging studies show that the 
cerebellum is part of the action observation network. 
Methods: Dual coil transcranial magnetic stimulation (TMS) was used to study the inhibitory 
interaction between the right cerebellum and the left primary motor cortex (M1). Twenty-five 
healthy adults completed an action observation task, viewing the reflection of their left hand 
performing an index-thumb pinching movement in time with a 1 Hz metronome. Motor evoked 
potentials (MEPs) were recorded from the resting right first dorsal interosseous (FDI) under four 
conditions: left hand moving and observed or hidden, left hand at rest and observed or hidden.  
Results: MEP amplitude was facilitated to a greater extent during observed movement than hidden 
movement. Cerebellar inhibition of M1 was not modulated during action observation, and 
disinhibited when the left hand was hidden. 
Discussion: Facilitation of corticospinal excitability (CSE) was enhanced to a greater extent during 
observed movement than hidden movement indicating that facilitation of CSE due to action 
observation is likely an independent mechanism to contralateral facilitation of CSE. During action 
observation cerebellar modulation of CSE was maintained compared to rest, however lack of visual 
input of movement led to disinhibition of cerebellar modulation of CSE. These findings will advance 
current understanding of the potential sensorimotor role of the cerebellum during action 
observation. 
  



 

 

Presented by: Jena Macapal 
Supervisor: Dr Thomas Park 
Title: The Immune Profile of Pericytes in Glioblastoma Multiforme (GBM) 
Abstract: 
Background: Glioblastoma Multiforme (GBM) is the most common yet fatal form of brain cancer in 
adults. One emerging hallmark of GBM is the immunosuppressed tumour microenvironment that 
aids tumour cell evasion from the immune system. Current research focusses largely on tumour 
cells and their associated immune cells, leaving other immune-modulatory cells such as pericytes 
understudied. 
Objectives: To determine the differences in immunological properties between normal and GBM-
derived pericytes. 
Methods: Primary human pericytes isolated from both normal brain and GBM resections were 
induced with pro-inflammatory cytokine Interleukin 1 beta (IL-1β) for 24 hours. Subsequently, 
inflammatory profile changes were probed for using fluorescent immunocytochemistry, western 
blotting and quantitative Real Time-Polymerase Chain Reaction (RT-PCR). Media was also collected 
for secretome analysis via cytokine bead assay. Pericytes in their natural tissue environment were 
also investigated using explant tissue derived from both normal brain and GBM resections. 
Following 24 hour IL-1β induction, immunological studies were performed to investigate their in-
vivo immune profile. 
Results: Results show significant decreases in Intracellular Adhesion Molecule 1 (ICAM-1) and pro-
inflammatory cytokine Monocyte Chemoattractant Protein (MCP-1) expression in tumour-derived 
pericytes compared to non-neoplastic derived pericytes. The explant cultures maintained their 
tissue integrity and vascular structure during the 24-hour experimental period and revealed that 
pericytes in GBM tissue responded less to IL-1β stimulation compared to normal brain tissue 
pericytes. 
Discussion: These results indicate that GBM pericytes are immunosuppressive by nature 
compared to normal brain pericytes. This may contribute to the immune-suppressed GBM tumour 
microenvironment and provide a potential therapeutic target for GBM. 
 
Presented by: Kim Mizziana Paras 
Supervisor: Associate Professor Thomas Proft 
Title: The Use of PilVax in the development of vaccine against Group A Streptococcus (GAS) 
Abstract: 
Background: PilVax is a novel peptide delivery system that utilises a food-grade bacterium, 
Lactococcus lactis expressing group A streptococcus (GAS) pili on its surface for use as a mucosal 
vaccine against peptides engineered into the pili. Peptides are incorporated within the pilus 
backbone protein Spy0128, of which 50-100 are covalently linked to form hair-like appendages. 
Preliminary studies in mice have shown that intranasal immunisation of PilVax can elicit specific 
mucosal and systemic immune responses to model peptides engineered within Spy0128. 
Objective: To generate PilVax constructs which have immunogenic GAS epitopes for intranasal 
immunisations in mice and to analyse specific mucosal and systemic immune responses. 
Method: 4 linear epitopes of 2 GAS virulence factors, Spy0469 and Spy1228 were incorporated into 
the βE/F loop region of Spy0128 and expressed in L. lactis. Pilus expression was determined using 
Western blot and quantified using flow cytometry. Intranasal immunisation with the recombinant 
L. lactis with Spy0469203-225 epitope, was carried out and serum from immunized mice was tested 
for Spy0469203-225-specific IgA and IgG antibodies.  
Results: Western blot and flow cytometry showed pili expression on L. lactis after incorporation of 
Spy0469203-225 epitope within Spy0128. Intranasal immunisation led to low anti-Sp0469203-225-
specific antibody response. 
Discussion: This vaccine did not provide similar antibody response from the preliminary studies. 
This could be due to the low immunogenicity of Spy0469203-225 in the PilVax platform. A next step 
to do is to incorporate Spy0469203-225 in another Spy0128 loop region. Alternatively, another GAS 
immunogenic epitope can be used. Optimal pilus expression in recombinant L. lactis growth phases 
should also be determined.  
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Presented by: Devaki Pilapitiya 
Supervisor: Dr. Nikki Moreland 
Title: Investigating the role of Streptococcal Collagen-like Proteins in acute Rheumatic Fever 
disease Pathogenesis 
Abstract: 
Background: Acute Rheumatic Fever (ARF) is an autoimmune disease which follows an untreated 
throat or skin infection by Group A Streptococcus pyogenes (GAS). The molecular mechanisms 
underlying GAS mediated pathogenesis are poorly understood, however, recent studies have 
reported the presence of anti-collagen antibodies in ARF patients. GAS strains express streptococcal 
collagen-like proteins (Scls). Scls are homo-trimeric triple helical structures with the repeating 
amino acid sequence (Gly-Xaa-Yaa) resembling mammalian collagen. The aim of this project was to 
investigate whether the collagen-like domain of Scl proteins contribute to the anti-collagen 
antibodies observed in ARF.  
Methods: Sera from ARF patients (n=36) and healthy matched controls (n=36) obtained from an 
ongoing national case-control study were screened for antibody reactivity using Enzyme-Linked 
Immunosorbent Assays (ELISA). Antigens included recombinant Scl proteins from the globally 
significant M1 GAS strain (Scl1.1) and synthetic collagen peptides that mimic type I fibrillar collagen 
in mammals.  
Results: A significantly elevated response (p<0.001) to the Scl1.1 protein in ARF cases compared 
to healthy controls was observed. The reactivity to the full-length Scl1.1 protein was compared with 
domain constructs, which showed that reactivity arises from the collagen-like domain. 
Interestingly, a significantly elevated response against the type I collagen peptide was also observed 
in ARF cases (p<0.001). However, the correlation between the Scl1.1 collagen-like domain and 
collagen peptide reactivity was weak (r=0.2428, p = 0.0398).    
Discussion: The findings suggest that antibodies generated against Scls during a GAS infection are 
not cross-reactive with mammalian collagen. Thus, anti-collagen antibodies observed in ARF may 
develop independently of the anti-Scl response. 
 
 
Presented by: Chloe Potts 
Supervisor: Dr Petr Tomek  
Title: The impact of IMPACT on cancer cell survival during tryptophan deprivation 
Abstract: 
Background: Cancers over-express indoleamine 2,3-dioxygenase 1 (IDO1) to suppress antitumour 
immunity. Tryptophan deprivation induced by IDO1 triggers apoptosis in immune cells but cancer 
cells appear to not be affected. A gene called IMPACT was shown to promote resistance of human 
skin cells to IDO1-mediated tryptophan deprivation. This research asks whether IMPACT promotes 
survival of cancer cells at low tryptophan concentrations.  
Methods: IMPACT expression in previously generated IMPACT-overexpressing (GL261high) and 
IMPACT-deficient (GL261null) murine GL261 glioma lines was determined using Western blot and 
Reverse Transcription Polymerase Chain Reaction, respectively. Cell survival was assessed by 
haemocytometer counting of Trypan blue stained cells, and fluorescence microscopy of the cells 
stained with a viability indicator fluorescein diacetate, a cell death indicator NucRedTMDead 647 
and a nuclear dye Hoechst 33342. 
Results: Whilst GL261high, GL261null and GL261-wild-type lines all expressed IMPACT transcript, 
only GL261high produced detectable IMPACT protein. After 4 days in culture in a limiting tryptophan 
concentration (5 μM), GL261high (28.6% ± 4.8%), GL261null (23.9% ± 3.7%) and GL261-wild-type 
(20.1% ± 4.9%) did not show significant difference in their average viability. However, the majority 
of surviving GL261high but not GL261null and GL261-wild-type cells, enlarged their nuclei 2.5-fold 
from 228.1 μm2 ± 60.8 μm2 to 578.9 μm2 ± 289.5 μm2 (n=15) after 4 days of culture in limiting 
tryptophan (2.3 μM). 
Discussion: These observations demonstrate that IMPACT promotes an increase in DNA content of 
the GL261 brain cancer cells deprived of tryptophan which could represent a yet uncharacterised 
resistance mechanism of cancer cells to amino acid deficiency.  



 

 

Presented by: Ashlyn Shanon 
Supervisor: Dr. Fiona Radcliff 
Title: Development and testing of a novel PilVax vaccine for Staphylococcus aureus 
Abstract: 
Background: Staphylococcus aureus is a gram positive opportunistic pathogen that causes a wide 
variety of infections, which range from skin infections to severe diseases, like sepsis. In humans, 
nasal carriage of S. aureus is linked to symptomatic infections. A novel vaccine carrier called PilVax 
has been developed that is genetically engineered to express Group A streptococci pili with foreign 
antigenic peptides inserted into it. The aim of this project was to develop a PilVax strain that 
expresses selected S. aureus peptides (D1, D3 & FnBP10) from the Fibronectin-binding protein 
(FnBP), which can be used in vaccine studies to determine whether they can generate protective 
mucosal immunity to S. aureus. 
Methods:  L. lactis was transformed with PilVax constructs containing the FnBP peptides and they 
were characterised with SDS-PAGE and western blotting. Moreover, sera from mice immunized 
with FnBP fusion peptides were used to develop three novel assays, including an ELISA and an assay 
for S. aureus adherence, which can be used to test for the development of anti- S.aureus FnBP 
antibodies. 
Results: D1, D3 and FnBP10 pili constructs failed to be expressed in the PilVax platform. High titres 
of anti-FnBP antibodies were produced in sera from mice immunised with FnBP fusion peptides. 
However, anti-FnBP peptide antibodies were unable to prevent S. aureus binding to fibronectin in 
a bioluminescent adherence assay.  
Discussion: New strategies are being tested to get these FnBP peptides expressed in PilVax. 
Nevertheless, three novel assays were successfully developed and they can be used to test for the 
development of anti- S.aureus FnBP antibodies. 
 
 
Presented by: Laverne Robilliard 
Supervisor: Dr Scott Graham 
Title: Comparative structural and functional aspects of the blood-brain barrier and dermal 
vasculature 
Abstract 
The vascular system is a dynamic structure that exhibits structural and functional heterogeneity 
both regionally and in response to inflammation. The endothelium of the blood-brain barrier (BBB) 
uniquely forms a tight barrier that actively controls the passage of blood components into the 
central nervous system. This study characterised differential gene expression of the cerebral and 
dermal vasculature, and investigated the effects of TNFα and IL-1β on cell-cell junctions.  
Cultured human cerebral microvascular endothelial cells (hCMVEC) and human microvascular 
endothelial cells (HMEC-1) were maintained under basal or inflammatory conditions and screened 
by RT-qPCR to establish a comprehensive gene profile. In TNFα and IL-1β treated cells, the changes 
in endothelial cell junctions were evaluated by immunostaining, western blotting and electrical cell-
substrate impedance sensing.  
Gene profiling revealed that the BBB expresses greater levels of junctional proteins, junctional-
regulators and transporters. TNFα induced a biphasic ECIS response with immediate barrier 
disruption followed by sustained tightening. Conversely, this biphasic response was only seen in 
brain endothelium following IL-1β treatment, with skin endothelium showing a decrease in barrier 
integrity. TNFα and IL-1β induced changes in junctional protein localisation. Additionally, mRNA 
profiling showed cell-specific junctional responses.  
These results suggest that the BBB is less permeable than dermal vasculature under basal 
conditions, but not necessarily during inflammation. Indicative of this is the up-regulation of 
cytoplasmic claudin-12 and simultaneous down-regulation of junctional VE-cadherin. This 
highlights mechanistic differences in the response of endothelial junctions to inflammation, 
implying changes in barrier strength is a complex and dynamic process that requires further 
investigation.   



 

 

Presented by: Taylor Stevenson 
Supervisors: Associate Professor Maurice Curtis and Dr Victor Dieriks 
Title: Non-neuronal transfer of alpha-synuclein in Parkinson’s disease 
Abstract: 
Background: The involvement of non-neuronal cells in the spread of alpha-synuclein in 
Parkinson’s disease (PD) has been largely overlooked. The olfactory bulb is one of the first areas 
affected in PD, where most of the alpha-synuclein in the olfactory bulb accumulates in the anterior 
olfactory nucleus (AON). This study aimed to investigate: (1) the presence of intracellular alpha-
synuclein in non-neuronal cells - pericytes and astrocytes in post-mortem human PD olfactory bulb 
(OFB) tissue, and (2) the transfer of alpha-synuclein between primary PD pericytes, astrocytes and 
microglia. Specifically, we were interested in the transfer of alpha-synuclein through a novel 
cellular mechanism - tunnelling nanotubes, a 20-200um F-actin rich structure connecting two 
neighbouring cells. 
Methods: Immunohistochemistry was carried out on three sections of human PD olfactory bulbs 
(n = 6) to characterise and quantify non-neuronal cells containing intracellular alpha-synuclein 
using anti-alpha-synuclein (phosphorylated – Ser129), anti-PDGFR beta (pericyte marker) and 
anti-GFAP (astrocyte marker) within the AON. Using live cell imaging techniques, we investigated 
cell to cell transfer of fluorescently tagged alpha-synuclein aggregates using post-mortem primary 
human PD pericytes, astrocytes and microglia.  
Results: Non-neuronal cells in the human PD olfactory bulb contain intracellular alpha-synuclein. 
Within the AON, on average, 1.5% of astrocytes and 1.1% of pericytes contain intracellular alpha-
synuclein. Preliminary transfer experiments have shown transfer between primary PD pericytes 
seeded with alpha-synuclein and non-seeded primary PD pericytes, astrocytes and microglia.  
Conclusions: These data demonstrate the involvement of non-neuronal cells in the transfer of 
alpha-synuclein suggesting that they may play an important role in disease progression.  
 
 
Presented by: Luis James Knight  
Supervisor: Dr Julie Lim, Dr Monica Acosta 
Title: The Role of the Cystine/Glutamate Antiporter Protein in Glutamate Metabolism in the Mouse 
Retina 
Abstract: 
Background: The Cystine/Glutamate Antiporter (CGAP) facilitates the transport of cystine and 
glutamate into and out of the cell respectively. While CGAP is localised to the synaptic layer of the 
retina, its role in the retina is unknown. Eye examinations of 9 month old CGAP knockout mice 
reveal distinct spots on the retina, reminiscent of drusen in human age-related retinal disorders, 
which are absent in age matched control mice. It is hypothesised that CGAP may play a role in 
glutamate metabolism within the retina. Loss of CGAP function may result in changes to the 
metabolic state of the retina ultimately leading to retinal pathologies.  
Methods: Retinas from young (6 weeks) and older (9 months) wild type (WT) and CGAP knock-out 
mice (KO) were collected. The metabolic state of the retinas was assessed by measuring LDH and 
ATP activity. The distribution of glutamate and its metabolites in retinal sections was assessed 
through silver-intensified immunogold labelling. 
Results: Differences in LDH and ATP activity were found in 6 week old KO mice compared to age 
matched WT mice and in 6 week WT compared to 9 month WT mice. However, no differences were 
found between 9 month old WT and 9 month KO mice. Alterations in glutamate immunoreactivity 
were observed in the retinas of 6 week KO mice compared to WT.     
Discussion: Our results suggest that CGAP contributes to glutamate and energy metabolism in the 
retinas of young mice. These initial findings suggest that early metabolic changes may contribute to 
the retinal pathologies seen in CGAP KO mice.  
 
  



 

 

Presented by: Sarah Waters  
Supervisor: Dr Emma Scotter 
Title: Examining Regional Blood-Spinal Cord Barrier Integrity in Amyotrophic Lateral Sclerosis 
Abstract: 
Background: Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease where the 
progressive degeneration of upper and lower motor neurons leads to paralysis and ultimately 
death. TDP-43 protein inclusions occur in 97% of ALS cases and along with motor neuron loss, 
display regional patterning along the spinal cord linked to symptom onset. The blood-spinal cord 
barrier (BSCB) is a specialised interface restricting entry of neurotoxic blood components from the 
circulation. Notably, BSCB compromise marked by pericyte loss, erythrocyte extravasation and 
plasma protein accumulation is observed in ALS. 
Methods:  
Given regional pattering of TDP-43 pathology and motor neuron loss in the ALS spinal cord, we seek 
to determine the spatial correlation with BSCB leakage. Fluorescent immunohistochemistry was 
performed on spinal cord sections from three segmental levels: C8, T7-T9 and L4/L5 from control 
(n=5) and ALS (n=13) cords. BSCB breakdown assessed by hemoglobin extravasation and pericyte 
cell coverage of blood vessels was quantitatively analysed and mapped against TDP-43 pathology 
and motor neuron loss. 
Results:  
Hemoglobin extravasation in the ALS spinal cord is most severe at the level of T7-T9 and 
interestingly occurred primarily in the dorsal white matter. Preliminary results suggest TDP-43 
pathology is lowest at T7-T9 and motor neuron cell loss most severe at C8. No significant differences 
in pericyte cell coverage of blood vessels was found between controls and ALS.  
Discussion:  
Findings suggest that BSCB compromise marked by hemoglobin leakage in the ALS spinal cord 
could be independent to motor neuron loss and TDP-43 pathology- given the most severe leakage 
was found at T7-T9.  
 
 
Presented by: Jiani Xu 
Supervisor: Associate Professor Henry Waldvogel 
Title: Evidence for Blood Brain Barrier Leakage in the Transgenic Huntington’s Sheep Brain 
Abstract: 
Background: Recent studies have suggested vasculature changes occur prior to clinical pathology 
in Huntington’s disease (HD). Accumulation of fibrinogen, a plasma protein, has been visualised 
outside microvessels of transgenic HD mice and human post-mortem brains. As fibrinogen in HD 
models would be a useful marker of blood brain barrier (BBB) breakdown, we study its distribution 
in frontal cortical tissue of wild-type (n=6) and transgenic HD (n=6) sheep.  
Methods: In this study, fibrinogen was qualitatively investigated using western blotting, 
immunohistochemistry, and immunofluorescence techniques. In addition, quantitative methods 
using biologically relevant Metamorph® journals measured the difference in fibrinogen expression 
levels, coverage of fibrinogen-positive vessels and coverage of fibrinogen leakage area in the frontal 
cortex of sheep tissue. Grey matter and white matter were analysed separately and compared.  
Results: Results showed that fibrinogen inside microvessels exhibits a honeycomb appearance 
while extravasated fibrinogen appears diffuse and homogenous. Leakage in transgenic sheep tissue 
appeared as clustered patches near the surface of the cerebral cortex. Analyses showed that 
fibrinogen expression, coverage, and leakage area display an increasing trend in transgenics in 
frontal cortex regions. A significant difference of fibrinogen expression and coverage was found 
between grey and white matter for all regions. 
Discussion: This study is the first to analyse vascular BBB changes in the frontal cortex of 
transgenic HD sheep. Descriptions of fibrinogen leakage are critical to demonstrate the 
degenerating integrity of the BBB in HD sheep. Changes observed are indicative that a vascular 
component is involved in HD, and adds to our understanding of the disease in humans.  
  



 

 

Presented by: Wenkai Zhang 
Supervisor: Dr Dean Singleton 
Title: Targeting therapy-induced tumour secretion with epigenetic inhibitors 
Abstract: 
Background: Both conventional chemotherapy and targeted agents face drug resistance problems 
leading to tumour relapse and disease progression. In addition to intrinsic resistance mechanisms, 
cancer cells develop acquired drug resistance through various adaptive responses. The tumour 
microenvironment plays a role in acquired drug resistance. Cancer cells stressed by drugs secrete 
cytokines and chemokines to remodel the tumour microenvironment. This “therapy-induced 
secretion” results in increased survival of drug-sensitive cancer cells and accelerated outgrowth of 
drug-resistant clones.  
Methods: We used drug sensitive and resistant cell line pairs A375 and A375VEMr and A2780 and 
A2780ADR. By stressing the sensitive cells with drugs, we generated conditioned medium and 
measured its growth promoting effects on the resistant cells. We then screened a library of 
epigenetic probes to look for inhibitors of this growth promoting secretion. 
Results: The vemurafenib-resistant melanoma cell line generated (A375VEMr) was “addicted” to 
drug making it difficult to use in screens. Therefore, we developed an alternative screening assay 
based on the down-regulation of FRA1, a transcriptional regulator that antagonises therapy-
induced secretion. However, no epigenetic inhibitors of FRA1 downregulation were identified. In 
contrast, screens using doxorubicin-treated A2780 cells highlighted two inhibitors of therapy-
induced secretion, the BET bromodomain inhibitors JQ1 and PFI-1. We demonstrated that these 
compounds can suppress the secretion of growth-promoting factors from drug-sensitive cells. 
However, we were unable to identify the specific cytokines secreted that mediate this effect. 
Discussion Therapy-induced secretion is a major problem that limits the efficacy of anticancer 
agents. Co-administration of BET bromodomain inhibitors is a promising strategy to suppress the 
secretion of therapy-induced factors and potentially delay the onset of disease recurrence. 
 
Presented by: Qishan (Kelly) Zhou 
Supervisor: Dr Joanne Davidson 
Title: The role of connexin and pannexin hemichannels and purinergic receptors in perinatal 
ischemic brain injury 
Abstract: 
Background: Perinatal ischemic brain injury can occur when blood supply to the brain is 
compromised. The only treatment is hypothermia, which is only partially effective. Connexin (Cx43) 
and pannexin hemichannels (Px1), which release ATP, and purinergic receptors (P2X7R), which 
mediate potentially toxic effects of ATP have been implicated in the spread of ischemic brain injury, 
but little is known about their role in the developing brain.  The effect of hypothermia on 
hemichannels and purinergic receptors is unknown.  
Methods: Chronically instrumented near-term fetal sheep were randomised to sham (n=5), 
ischemia+normothermia (n=5) and ischemia+hypothermia, (n=5) groups. Ischemia was induced by 
30 minutes bilateral carotid artery occlusion. Hypothermia was initiated 90 minutes post-ischemia. 
Post-mortem was at 6 hours. Brain tissue was collected for Western blotting and 
immunohistochemistry.  
Results: At the onset of ischemia, EEG intensity was reduced by 17±3 dB (ischemia+normothermia) 
and 21±1 dB (ischemia+hypothermia) compared to sham (p<0.05). Extradural temperature was 
reduced to 32.7±0.8 °C in ischemia+hypothermia (p<0.05) compared to 39.5+0.1 °C in sham and 
39.5±0.2 °C in ischemia+normothermia. There were no significant changes in the protein 
expression of Cx43, phosphorylated-Cx43 (ser368), Px1 and P2X7R in ischemia+normothermia and 
ischemia+hypothermia compared to sham. P2X7R was expressed in neurons and astrocytes but not 
in microglia and oligodendrocytes which was not changed by ischemia or hypothermia.  
Discussion: Surprisingly, Cx43 and Px1 and P2X7R expression and distribution was not altered 6 
hours after ischemia, suggesting they may not be involved in the spread of brain injury at this time. 
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