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Introduction 
 
CCS Graduate Research Symposium 2021 
 
The 14th Annual Central Clinical School Graduate Research Symposium is the key 
event for postgraduate students at Monash Central Clinical School (CCS) to showcase 
their innovative research projects, which are at the forefront of translational research, 
to their peers, colleagues and industry partners. The symposium is a highlight event 
organised by the CCS Graduate Research Student Committee (CGRSC).  
 
While traditionally held as an in-person event, the 2020 Symposium was held virtually 
due to the COVID-19 pandemic. Despite this, the event was a huge success that 
featured a diverse array of student presentations, a virtual networking session and a 
staff versus student debate. This year, we are excited to transition back to an in-person 
event. Research highlights include in-depth student oral presentations, snapshot 
Science Byte presentations and poster presentations. The 2021 symposium will also 
feature a keynote presentation by Dr Andreia Silva from AstraZeneca, as well as a 
networking session with themes surrounding time management and work-life balance, 
scholarship and grant applications, career breaks and parenting in academia, industry, 
and overseas post-docs. Students and staff will also go head-to-head in the iconic 
Great Debate. Prizes will be awarded to the best oral, Science Byte and poster 
presentations. 
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CCS Graduate Research Student Committee (CGRSC)  
 
The CCS Graduate Research Student Committee (CGRSC) is run by Monash University 
graduate research students who are passionate about advocating for and supporting 
fellow students based at the Central Clinical School. The main objective of the CGRSC 
is to serve as the primary liaison and advocate to the Graduate Research Executive 
Committee and Faculty Graduate Research Committee regarding CCS graduate 
students’ concerns and activities. As this is a network for the students by the students, 
we are further prioritising the improvement of the social cohesion between A+ Alliance 
institute graduate research students. 
 
Meet the 2021 CGRSC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



 

 

 

Connect With Us 

Sharing your symposium content to social media? Tag us on our socials and 
#CGRS2021!  

Email: cgrs-committee@monash.edu  
LinkedIn: linkedin.com/company/cgrs-monash  
Twitter: @CGRS_Monash  
Facebook: @CGRS.Monash 
Instagram: @CGRS_Monash 

 
Prizes for Outstanding Work  
 
Student oral and Science Byte presentations will be judged by a panel of senior 
academics and postdocs, with monetary prizes given for outstanding work. 
 
Presentations 
 
 Oral Science Byte Poster 
First Place $300 $200 $150 
Second Place $200 $100 $100 
Third Place $100 $50 $50 
People’s Choice $50 $50 $50 

 
Audience Prizes 
  
Student raffle prize* $25  
Student best question prize** $25 
 
*Students will gain 1 entry into the draw for each question asked - the more questions asked, the 
higher the chance of winning!  
**Awarded to students who ask an outstanding question.  
 
 
 
 
 
 



 

 

Sponsors 
 
This event would not have been made possible without our generous sponsors: 
 
Monash University (PVC, major campuses) 
 
 
 
 
Monash is a modern, global, research-intensive university, delivering education and 
research excellence in Australia and across the Indo-Pacific. The university 
encompasses a diverse community of 86,000 students, 9000 staff, and over 385,000 
alumni, spanned across 150 active fields of research and 10 faculties over six 
campuses, locally and internationally. Find out more at: https://www.monash.edu/. 
 
Central Clinical School (CCS) 
 
Central Clinical School (CCS) offers an Australian-first translational research training 
program for graduate students, including graduate certificate, masters and PhD 
students. CCS encompasses fifteen departments and research centres that specialise 
in clinical and biomedical research and education. Through multidisciplinary research 
and collaborations with leading research and healthcare institutions both within 
precinct and globally, CCS is able to move towards health outcomes in improved 
patient care. Find out more at: https://www.monash.edu/medicine/ccs. 
 
Monash Graduate Association (MGA) 
 
 
 
 
Run by graduate students, for graduate students, the Monash Graduate Association 
(MGA) is an independent not-for-profit representative body for all graduate research 
and coursework students enrolled at Monash University. The MGA offers a wide range 
of support services, opportunities, and social events to help students make the most of 
their graduate study experience. Find out more at: mga.monash.edu. 
 
  
 
 



 

 

Symposium Programme 
 
11:00 – 11:10 Introduction & Welcome Nicola Serjienko, CGRSC President 
11:10 – 11:40 Keynote Speaker Dr Andreia M. Silva, AstraZeneca 

11:40 – 12:50 
Oral 
Presentations 
(Session 1) 

Gemma Hartley 
Immunology and Pathology 

Durability of B-cell memory to SARS-CoV-2 
infection and vaccination 

Monica Kaki  
Department of Medicine 

Oxidative stress promotes glucocorticoid-
induced mineralocorticoid receptor (MR) 
transcriptional activity in cardiomyocytes 

Hugh Cottingham  
Infectious Diseases 

Developing a Novel CRISPR-Cas9 Based 
Method for Characterisation of Bacterial 
Pathogens Using Oxford Nanopore 
Sequencing 

Natassia Tan 
Gastroenterology 

Long-term outcomes of a retrospective 
multi-centre cohort of primary sclerosing 
cholangitis patients with and without 
dominant  strictures in Australia 

Himawan Fernando 
Department of Cardiology 
Baker Heart and Diabetes 
Institute 

Effects of Lignocaine versus opioids on 
antiplatelet activity of ticagrelor: the local 
trial 

Zihao Deng 
ACBD 

Single-cell transcriptomics reveals the 
cellular identity of a novel surface 
ectodermal progenitor population crucial for 
murine neural tube closure 

12:50 – 1:20 Lunch and Chew & Chat: Networking 

1:20 – 1:50 
Poster 
Presentations 

Tamara Baker 
Neuroscience 

The effect of chronic Toxoplasma gondii 
infection on traumatic brain injury in mice 

Isobel Leece 
Department of Medicine 
ACBD 

Determining the role of NK cells in 
melanoma-invaded lymph node landscapes 

Emily Cockle 
Neurology – Epilepsy 

An International Survey of Stereo-EEG 
Cortical Stimulation Practices 

Erskine Chu 
Neuroscience 

Role of SHIP-1 in Regulating Microglial 
Responses in the Steady-state Adult Rodent 
Brain 

Stephen Quick 
Peninsula Health 

Physiotherapists’ and physiotherapy 
students’ knowledge, confidence, attitudes, 
and beliefs about working with people with 
dementia: a mixed methods systematic 
review 

Robb Wesselingh 
Neuroscience 

Peripheral biomarkers of inflammation in the 
Autoimmune Encephalitis Post-acute Phase 

Rohia Farighi 
Immunology and Pathology 

Defining the B cell response to lung 
allografts 

Jennaya Christensen 
Neuroscience 

To sleep or not to sleep: The effect of orexin 
modulation on repetitive mild traumatic brain 
injury behavioural outcomes in adult rats 

Marissa Sgro 
Neuroscience 

Gut Microbiome Depletion in Adulthood 
Alters Behavioural Outcomes in a Rodent 
Model of Repetitive Mild Traumatic Brain 
Injury (RmTBI) 



 

 

 
 
 
 
 
 
1:50 – 3:00 
Oral 
Presentations 
(Session 2) 

Stephanie Than 
Peninsula Clinical School 

A data-driven investigation of age, sex, 
cardiometabolic risk and brain volume 

Nurul Aisha Zainal Abidin 
ACBD 

An extensional strain sensing mechanosome 
drives rapid adhesion-independent platelet 
activation at supraphysiological 
hemodynamic gradients 

Sabrina Salberg 
Neuroscience 

Priming the Brain for Pain: Early Life 
Experiences Alter Nociception and 
Inflammation in Adolescence 

Christopher Chew 
Department of Medicine 

Exploring melanocyte subpopulations in the 
development and treatment of vitiligo 

Chim Sher Ting 
Neuroscience 

Pretreatment Neutrophil-to-
Lymphocyte/Monocyte-to-Lymphocyte Ratio 
as Prognostic Biomarkers in Glioma Patients 

Jacqui Riddiford 
Psychiatry Research Centre 
Department of Psychiatry 

Visual processing ability is related to social 
functioning in ASD 

3:00 – 3:15 Afternoon Tea 

3:15 – 4:15 
Science Byte 
Presentations 

Harjit Bagga 
MAPrc 

An investigation into the effects of sex 
hormones on cognition, mood and 
personality function in transgender adults. 

Natasha Lee 
ACBD 

Development of targeted CD39 as a therapy 
for stroke 

Matthew Drill 
Neuroscience 

Characterisation of the effect of P2X7 
Receptor inhibitor AZ10606120 on 
glioblastoma cells in vitro 

Tracie Tan  
Neuroscience 

Differentiating status epilepticus from 
prolonged functional seizures - can 
peripheral cell ratios help? 

Will O’Brien 
Neuroscience 

The utility of serum NfL as a marker of 
recovery following mTBI in rats 

Ei Aung 
Central Clinical School 

Spatial and temporal epidemiology of 
infectious syphilis in Victoria, Australia, 
2015-2018 

Wei Yeh 
Neuroscience 

Changes to immune cell gene expression 
following vitamin D supplementation in 
people with a first demyelinating event: a 
PrevANZ substudy 

Rosela Webster 
Immunology and Pathology 

Plasma cell subsets with increased survival 
potential preferentially dominate niches in 
the bone marrow 

Ali Dvorscek 
Immunology and Pathology 

Antibody-mediated modulation of the 
germinal centre response 

Malaka Ameratunga 
Department of Medicine 

Depigmentation as a tool to monitor tumour 
evolution in melanoma 

Flavia Maria Medeiros Gomes 
Neuroscience 

Chronic reboxetine treatment and its effects 
on post-status epilepticus epileptogenesis 
and behaviour 

Michael Loftus 
Infectious Diseases 

The effect of antimicrobial resistance on 
outcomes of Enterobacterales bloodstream 
infections in Fiji 

4:15 – 4:45 The Great Debate 
4:45 – 5:00 Awards and Concluding Remarks 



 

 

 
 
 
Keynote Speaker 
 
“Transitioning from Academia to Industry: A Practical Guide” 
 
Dr Andreia M. Silva 
Discovery Sciences, AstraZeneca 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Andreia Silva graduated with a degree in 
bioengineering, majoring in molecular biotechnology, in 
2012 at the University of Porto (Portugal). In late 2012, 
she commenced her PhD studies at the Institute of 
Biomedical Engineering’s (INEB) i3S consortium (Porto, 
Portugal), specialising in unravelling the role of 
extracellular vesicles (EVs) in the communication 
between immune and stem cells in tissue repair and  
 regeneration. In 2015, her interest in EVs inspired her visit to the MD Anderson Cancer 
Center at the University of Texas, where she studied the loading of non-coding RNAs into 
EVs in homeostasis and disease settings. In 2018, Andreia was awarded a PhD in 
Biomedical Sciences at the University of Porto. She has since joined AstraZeneca 
(Sweden) as a post-doctoral fellow, exploring the use of EVs for the improved delivery of 
new drug modalities, with a particular focus on nucleic acid delivery. 
 
We are honoured to have Andreia share more about her research and career endeavours, 
her transition from academia to industry and how she overcame hurdles during her 
journey.  
 



 

 

Presentation Judges 

Oral Presentations 

 

 

 

 

 

 

 
Science Byte Presentations 

 

 

 

 

 

 
Poster Presentations 

 

 

 

 

 

 

 

Dr Warwick Nesbitt 
Australian Centre for 
Blood Diseases 

Prof Nicola Harris 
Immunology and 
Pathology 

A/Prof Morag Young 
Baker Heart and Diabetes 
Institute 

Dr Vilija Jokubaitis 
Neuroscience 

Dr Kate Weeks 
Baker Heart and 
Diabetes Institute 

Dr Rong Xu 
Australian Centre for 
Blood Diseases 

Dr Arpeeta Sharma 
Baker Heart and Diabetes 
Institute 

Dr Ishant Khurana 
Diabetes 

Dr Emily Edwards 
Immunology 



 

 

 

Chew & Chat: Networking Session 
Lunch Break, 12:50 – 1:50 pm 
The Chew & Chat is a casual networking session that aims to facilitate conversations 
between students, academics and industry experts in a relaxed environment. The 
session will take place during the symposium lunch break, where students will be 
encouraged to grab a drink and a bite to eat and make their way to one of five themed 
stations. 

This year’s themes are: 

  

 

 

 

 

 

 

 

 

 

 

 

 

Time management 
and work-life balance 

Industry 

How to make your 
grant/scholarship 

application stand out 

Parenting in 
academia and the 
impact of career 

breaks 

Overseas postdocs 



 

 

 

The 2nd Annual Great Debate: Students vs Staff 
4:15 – 4:45 pm 
 
In 2020, the first ever Great Debate divided CCS staff and students with three very 
controversial topics:  
 

● What came first? Chicken or the egg? 
● Tomato sauce should be kept in the pantry not the fridge 
● Pants are optional if working from home 

 
Prof Helmut Butzkueven, Prof Nicola Harris and Dr Carlos Rosaldo of the staff team 
took the victory for 2020. Will 2021 be the students’ year for revenge? 
 
This year’s very controversial topics are: 
 

1. Should toilet paper hang over or under the roll? 
2. Are morning people more productive than night people? 
3. Does the person in the middle seat in an airplane get both arm rests? 

 
One iconic event. Two teams. Three rounds. Fourth Friday of November. Five minutes 
to debate. Forever bragging rights.  
 
Who will take home the 2021 trophy? 
 
The winner will be decided by symposium attendees! 
 
 
 
 
 
 
 
 
 

 
 



 

 

Abstracts 
 
Oral Presentations 
Session 1: 11:40 am – 12:50 pm 
Session 2: 1:50 – 3:00 pm  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gemma Hartley 
Immunology and Pathology  
Title: Durability of B-cell memory 
to SARS-CoV-2 infection and 
vaccination  
 

Background: Lasting immunity following SARS-CoV-2 
infection or vaccination is questioned because serum 
antibodies decline in convalescence. However, functional 
immunity is mediated by long-lived memory T and B (Bmem) 
cells, which we hypothesise are more accurate markers of 
long-term immunity. 
Objective: To determine the immunophenotype and durability 
of SARS-CoV-2-specific Bmem cells in individuals after 
infection or vaccination for SARS-CoV-2.  
Methods: Recombinant Spike receptor binding domain (RBD) 
and Nucleocapsid (NCP) proteins were produced for ELISA-
based serology, and biotinylated for fluorescent tetramer 
formation to identify SARS-CoV-2-specific Bmem cells by flow 
cytometry. Cells were obtained from 29 convalescent patients 
and repeat samples were taken from individuals up to one-year 
post-infection. In addition, samples were collected from 
healthy adults immunised with the Pfizer mRNA (n=32) and 
AstraZeneca vector (n=37) SARS-CoV-2 vaccines at three time 
points: pre-vaccination, 1-month post-prime and 1-month 
post-boost. 
Results: All recovered COVID-19 patients had serum IgG that 
specifically recognised recombinant RBD and NCP proteins, 
with levels declining beyond 20 days post-infection. 
Vaccination induced anti-RBD antibodies, which were 
increased after boost, whereas no anti-NCP antibodies were 
formed. In recovered COVID-19 patients, RBD- and NCP-
specific Bmem cell numbers peaked after 50 days and 
remained stable at 1.25-170 cells/ml of blood (0.008-0.1% of 
total B cells) in all patients for >240 days post-infection. RBD- 
and NCP-specific Bmem cells predominantly expressed IgM 
or IgG1.  
Conclusion: Detailed immune profiling revealed durable RBD- 
and NCP-specific Bmem cells in COVID-19 convalescent 
individuals. We will now quantify the serological and antigen-
specific Bmem cell response in vaccinated individuals. This will 
allow us to compare the generation of durable immunological 
memory between natural infection and vaccination, as well as 
between mRNA and vector-based SARS-CoV-2 vaccinations. 
This could inform on the need for future booster vaccinations 
and levels of protection to emerging variants of concern. 

Monica Kanki 
Department of Medicine (Alfred) 
Title: Oxidative stress promotes 
glucocorticoid-induced 
mineralocorticoid receptor (MR) 
transcriptional activity in 
cardiomyocytes 
 

Current mineralocorticoid receptor (MR) antagonists 
attenuate cardiovascular inflammation, fibrosis, and 
progression to heart failure, even though mineralocorticoid 
levels (aldosterone) are not always elevated in patients 
with heart failure.  It has been proposed that in the 
presence of oxidative stress, glucocorticoids (cortisol) 
exhibit MR agonist activity equivalent to aldosterone. 
However, the cellular mechanisms driving ligand-
dependent MR-mediated adverse effects in stressed cells 
are not well understood. Recently, our laboratory 
demonstrated that circadian clock signalling can regulate 
MR transcriptional outcomes. Our aim is to determine 
whether enhanced ligand-dependent MR activation by 
oxidative stress involves cooperative circadian clock 
signalling. Dose-response curves for aldosterone and 
cortisol-induced MR-mediated transactivation of a 
MMTV-luciferase reporter showed the EC50 for 
aldosterone was 10-fold lower than for cortisol in rat 
cardiomyoblast (H9c2) cells. Addition of L-buthionine 
sulfoximine (LBSO) (10μM) reduced the EC50 
concentration for each ligand by ~10-fold. In contrast, the 
prooxidant, hydrogen peroxide (H2O2) (10μM), did not 
modify ligand-dependent MR transactivation, suggesting 
that disrupting glutathione (GSH) by LBSO is important. 
Investigation of cellular GSH levels showed a fall in GSH 
with LBSO, but a modest increase (0.4 fold) in the 
GSH:GSSG ratio, a key cellular redox sensor; whereas 
H2O2 increased GSH:GSSG by 2-fold. Moreover, 
replacement of GSH or an antioxidant did not alter 
transactivation responses. Importantly, LBSO+cortisol 
significantly upregulated mRNA levels of select MR target 
genes equivalent to aldosterone including glucocorticoid-
induced leucine zipper (Gilz) and circadian genes, period 
homologue 1 and 2 (Per1 and Per2). Pilot data suggests 
that co-expression of circadian transcription factors 
(CLOCK and Bmal) enhance LBSO+cortisol regulation of 
MR transcriptional outputs. Taken together our data 
suggest circadian clock transcription factors are one 
mechanism whereby cortisol-MR activation induces an 
agonist response in stressed cardiomyocytes. A detailed 
understanding of MR and circadian clock signalling in 
cardiomyocytes may offer new opportunities for 
modulating the MR therapeutically in heart failure. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hugh Cottingham 
Infectious Diseases 
Title: Developing a Novel CRISPR-
Cas9 Based Method for 
Characterisation of Bacterial 
Pathogens Using Oxford Nanopore 
Sequencing 
 Current methods for detection and characterisation of 

antimicrobial resistant (AMR) bacteria rely on time-
consuming, inefficient and costly laboratory-based 
approaches. Some of these limitations could be overcome 
by sequencing DNA directly from clinical samples, but 
current methodologies do not generate sufficient amounts 
of bacterial DNA for effective bioinformatic analysis. A 
newly developed CRISPR-Cas9 based enrichment method 
could allow clinical laboratories to selectively sequence 
almost any target genomic region directly from sample, but 
this is yet to validated in the context of bacterial pathogens. 
This project sought to evaluate how this could be best 
achieved. Transfer RNA (tRNA) genes in a Klebsiella 
pneumoniae isolate genome were used as initial 
enrichment targets and the success of these enrichments 
was analysed using read alignment-based approaches as 
well as taxonomic classification software. The sequence 
conservation of tRNA targets within and outside the 
Enterobacterales order of bacteria commonly responsible 
for clinical infections was then assessed. AMR and multi-
locus sequence typing (MLST) genes were then targeted, 
with predicted performance and enrichment success 
analysed through alignment-based approaches. 
Enrichment success was more consistent when the 
CRISPR-Cas9 system targeted tRNA genes on both 
strands of the DNA molecule - a finding that has not been 
reported. All subsequent enrichments using this targeting 
approach were successful. Many of these tRNA targets 
could also be used consistently across Enterobacterales, 
rather than being limited to Klebsiella pneumoniae. Finally, 
guides were successfully designed to enrich for clinically 
relevant AMR genes, outlining the feasibility of this method 
for thorough culture-free identification of resistance-
conferring genes in future studies. The results of this project 
show tremendous promise for CRISPR-Cas9 based 
enrichment to enable targeted sequencing from clinical 
samples, potentially allowing for bacterial characterisation 
with one simple assay. Included are novel findings 
surrounding how this can be achieved both for bacteria 
generally and specifically to Enterobacterales bacteria. 

Natassia Tan 
Gastroenterology 
Title: Long-term outcomes of a 
retrospective multi-centre cohort 
of primary sclerosing cholangitis 
patients with and without 
dominant strictures in Australia 

Background and Aims: Primary sclerosing cholangitis 
(PSC) is a chronic, pre-malignant liver disease that often 
progresses to end-stage biliary cirrhosis. PSC patients often 
develop dominant strictures (DS) that contribute to 
worsening pruritis, cholangitis and may herald dysplasia and 
development of cholangiocarcinoma (CCA). We aimed to 
retrospectively evaluate the natural history and outcomes in 
an Australian cohort of PSC patients. 
Methods: A retrospective cohort study of PSC patients was 
performed at nine tertiary health services across three 
states. We analysed the difference between PSC patients 
with and without DS, transplant-free survival (TFS), and 
predictors of outcomes in these cohorts. 
Results: Five hundred and twenty-five patients with PSC. 
The median age of diagnosis was 37 (interquartile range 
[IQR] 23-51) years and 339 (64.6%) were of male gender. 
One hundred and forty-three patients (27.2%) were 
diagnosed with a DS based on cholangiography. One 
hundred and ninety-five (37.5%) patients met the end-point 
of liver transplantation of death, with the median TFS of the 
cohort being 16 (95% CI 13-18) years. Patients with DS were 
4.4 times more likely to meet the end-point (HR 4.4, 95% CI 
3.1-6.3, p<0.001) with a median TFS of 15 (95% 11-18) 
years compared to 19 (95% CI 12-25) years in the non-DS 
group. Patients with DS were more likely to be male 
(p=0.031), have large duct PSC (p<0.001), be managed in a 
transplant centre (p=0.035), underwent liver transplant 
(p<0.001), develop CCA (p<0.001) and have cirrhosis with 
portal hypertension (p=0.004 and p=0.012, respectively). 
Multivariate Cox regression identified management at a 
transplant centre (HR 2.6, 95% CI 1.29-5.23, p=0.009), 
presence of CCA (HR 3.6, 95% CI 1.35-9.63, p=0.011) and 
creatinine levels at follow up (HR 1.01, 95% CI 1.00-1.01, 
p=0.001) as independent predictors of liver transplantation 
or death. 
Conclusion: We present the largest Australian cohort of 
PSC patients with similar demographic and clinical 
characteristics compared to international cohorts. The 
development of DS increases the risk of CCA and 
decompensated cirrhosis and further examination of DS 
surveillance, management strategies and predictors of 
outcomes are warranted in Australia. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Himawan Fernando 
Department of Cardiology 
Baker Heart and Diabetes Institute 
Title: Effects of Lignocaine versus 
opioids on antiplatelet activity of 
ticagrelor: the local trial 

Background: Procedural analgesia using opioids is 
routinely given to patients undergoing coronary 
angiography. However, opioids impair the 
gastrointestinal absorption of all oral P2Y12 inhibitors, 
which are essential antithrombotic agents in acute 
coronary syndromes. Use of non-opioid procedural 
analgesia may provide a solution to this problem. 
Aims: We assessed the impact of intravenous fentanyl 
and lignocaine on the pharmacokinetics and 
pharmacodynamics of ticagrelor in patients with 
unstable angina and non-ST elevation myocardial 
infarction, their procedural analgesic efficacy and safety.  
Methods and Results: Seventy patients undergoing 
coronary angiography with ticagrelor loading were 
included in the pharmacokinetic and pharmacodynamic 
analysis of this prospective, double blind, randomised 
controlled trial. Plasma ticagrelor levels 2h post loading 
dose were significantly lower in the fentanyl compared to 
lignocaine treatment arm (598 vs. 1008 ng/mL, p=0.014).  
The area under the plasma-time curves for ticagrelor 
(1228 vs. 2753 ng.h/mL, p<0.001) and its active 
metabolite (201 vs. 447 ng.h/mL, p=0.001) were both 
significantly lower in the fentanyl arm. Expression of 
activated platelet glycoprotein IIb/IIIa receptor (2829 vs. 
1426 mean fluorescence intensity, p=0.006) and P-
selectin (439 vs. 211 mean fluorescence intensity, 
p=0.001) were significantly higher at 60 min in the 
fentanyl arm. High on-treatment platelet reactivity was 
significantly higher in the fentanyl arm at 60 min using 
the Multiplate Analyzer (41% vs. 9%, p=0.002) and 120 
min using the VerifyNow (30% vs. 3%, p=0.003) and 
VASP (37% vs. 6%, p=0.002) assays. Both drugs were 
well tolerated with a high level of patient satisfaction 
(fentanyl 94% vs. lignocaine 97%, p=0.56). 
Conclusion: Unlike fentanyl, lignocaine does not impair 
the bioavailability or delay the antiplatelet effect of 
ticagrelor. Both drugs were well tolerated and effective 
with a high level of patient satisfaction for procedural 
analgesia. Routine procedural analgesia during PCI 
should be reconsidered and if performed, lignocaine is a 
beneficial alternative to fentanyl. 

Zihao Deng 
Department of Medicine 
Title: Single-cell transcriptomics reveals 
the cellular identity of a novel bipotent 
progenitor population crucial for murine 
neural tube closure 

Neural tube closure in vertebrates is achieved through a 
highly dynamic and coordinated series of morphogenic 
events that involve the neuroepithelium (neural plate) and 
adjacent surface ectoderm. Failure of this process in the 
caudal region causes spina bifida. The identity of the surface 
ectoderm-specific factors essential for neural tube closure 
remained unknown, until our laboratory identified and 
characterised the murine Grainyhead-like 3 (GRHL3) 
transcription factor. Grhl3 is exclusively expressed in a small 
cohort of surface ectodermal cells immediately adjacent to 
the neural plate (neural plate border) at E8.5, the 
developmental time-point preceding mouse neural tube 
closure. Constitutive inactivation of Grhl3 leads to failure in 
caudal neural tube closure, resulting in fully penetrant 
thoraco-lumbo-sacral spina bifida. To uncover the molecular 
mechanism underlying Grhl3-dependent neural tube closure, 
we employed single-cell RNA-sequencing (scRNA-Seq) to 
compare the transcriptomic profiles between the wild-type 
and Grhl3-null embryos at E8.5. Cluster analysis revealed 16 
distinct cell populations, comprising all known major cell 
types in the caudal half of developing embryos. We found 
that Grhl3 is co-expressed with transcription factors Tfap2a 
and Tfap2c in neural plate border cells. RNA velocity and 
pseudo-time trajectory analyses predicted that they are a 
novel bipotent progenitor population that simultaneously 
gives rise to surface ectoderm and a subclass of mesoderm. 
Loss of Grhl3 expression disrupts this novel differentiation 
program. Specific deletion of a conditional allele of Grhl3 
using a mouse line expressing Cre recombinase expressed 
from Tfap2a regulatory elements, recapitulated the spina 
bifida observed in constitutive Grhl3-null animals. This study 
clearly illustrates that at the initiation of neural tube closure, 
Grhl3-expressing neural plate border cells are neither surface 
ectodermal nor neuroepithelial cells, but a previously 
unidentified bipotent progenitor population essential for 
neural tube closure. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stephanie Than 
Peninsula Clinical School 
Title: A data-driven investigation of 
age, sex, cardiometabolic risk and 
brain volume 

Aims: Ageing, sex and cardiometabolic risk contribute to 
dementia risk through unclear mechanisms. We aimed to 
take a data-driven approach to examine how these risk 
factors covary and contribute to brain volume in mid-
later life, and the mechanistic pathways via which this 
may occur.  
Methods:  Cross-sectional health, accelerometer, brain 
and abdominal magnetic resonance imaging (MRI) data 
from the UK Biobank (a cohort of men and women >40 
years in the United Kingdom) were analysed. We applied 
latent class analysis to identify classes of individuals 
based on age, sex, menopausal status and 
cardiometabolic risk, and then examined associations 
between class membership and total brain volume (TBV). 
We then examined whether MRI measures of abdominal 
fat and physical activity altered these associations. 
Results: Data were available for 36,420 individuals 
(mean age 64.9). Eight latent classes differing in age, sex 
and cardiometabolic risk were identified. Class 1 had the 
lowest probability of cardiometabolic disease and older 
age. We found an age-class interaction with TBV 
whereby the association of greater age with lower TBV 
was lowest in Class 1 (β for classes 2-8:-5.17 to -4.17, 
all p<0.001). After age-stratification, we found this 
interaction persisted for individuals aged 50-60, but not 
those >60 years.  The addition of MRI fat measures and 
physical activity to the interaction terms resulted in 
minimal change to these relationships. 
Conclusions: The influence of age, sex and 
cardiometabolic risk factors on brain volume interact in 
multiple complex ways. These interactions are apparent 
even in mid-life but the underlying mechanisms remain 
unclear.   
 

Nurul Aisha Zainal Abidin 
Australian Centre for Blood Diseases 
Title: An extensional strain sensing 
mechanosome drives rapid adhesion-
independent platelet activation at 
supraphysiological hemodynamic 
gradients 

Introduction: Severe stenosis or mechanical circulatory 
support devices impose supraphysiological fluidic strain on 
blood, leading to platelet thromboembolism. Current 
antiplatelet therapies have limited efficacy, thus highlighting 
the need for more effective targeted treatments. It is known 
that localised shear stress drives thrombus formation 
mediated by adhesion receptors GPIb/V/IX and integrin 
αIIbβ3, but the exact mechanics of how platelets respond to 
haemodynamic gradients in free-flow, independent of 
adhesion receptors is unknown. Here, we investigate the 
impact of supraphysiological hemodynamics on platelet 
activation and function at stenosis, and the signalling 
pathways involved.  
Methods: We utilised axisymmetric step and hyperbolic 
microfluidic geometries that expose platelets to flow 
accelerations and extensional strain gradients, respectively. 
We assessed real-time platelet calcium signalling by perfusing 
CAL520-loaded platelets reconstituted +/- red blood cells 
through these platforms. Confocal imaging at defined regions 
of interest were normalised against +ve and -ve controls to 
obtain [Ca2+]c in nM. Platelet aggregation was interrogated 
by perfusing DiOC6-labelled whole blood through stepped 
microchannels selectively coated with VWF, with aggregate 
dynamics over 180s quantified. Using a pharmacologic 
approach, we investigated the mechanotransduction 
mechanism underpinning platelet activation.  
Results: Acute supraphysiological shear gradients trigger 
transient platelet [Ca2+]c flux that is attuned to extensional 
strain (ε ̇) at flow acceleration, directly affecting immediate 
downstream platelet aggregation. Pharmacological screening 
indicates the [Ca2+]c flux occurs independently of adhesion 
receptor engagement and canonical activation pathways but 
is mediated by Piezo 1 mechano-sensing coupled to P2X1 
dependent signal amplification. We demonstrate a critical role 
for type II PI3KC2alpha in coupling the mechanosome to 
applied extensional strain.  
Conclusion: ε ̇ at flow acceleration plays a critical role in 
triggering adhesion-independent platelet activation. We 
describe a novel ‘(ε ) ̇sensing mechanosome’ driven by 
mechanical activation of Piezo1 coupled to subsequent 
[Ca2+]c influx through P2X1, which primes platelets for 
immediate downstream aggregation. The class II 
PI3KC2alpha isoform plays a critical role in coupling the 
mechanosome to externally applied. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sabrina Salberg 
Neuroscience 
Title: Priming the Brain for Pain: 
Early Life Experiences Alter 
Nociception and Inflammation in 
Adolescence 

Pediatric pain conditions most often emerge in 
adolescence, a critical developmental window 
characterised by refinement of neurocircuitry. Given the 
significant plasticity during this period, early life factors 
may alter development and impact long term outcomes. 
Factors that could affect pain outcomes include: 1) 
consumption of a high-fat high-sugar (HFHS) diet early 
in life, which can program for chronic low-grade 
inflammation and lead to persistent microglia activation; 
and 2) having an adverse childhood experience (ACE), 
such as abuse or neglect, which results in increased 
stress, cortisol levels, and HPA axis activation, as well as 
increased circulating proinflammatory cytokines and 
reactive microglia. These factors can prime the 
neuroimmune system to overrespond to later stressors, 
such as a mild injury. Therefore, this study aimed to 
examine the effect of a HFHS diet and an ACE on pain 
outcomes following a mild injury. Male and female 
adolescent Sprague Dawley rats were randomly 
assigned to either a Standard or HFHS diet, a No Stress 
or Maternal Stress (ACE) paradigm, and lastly a Sham or 
Injury condition. All animals were then tested for 
mechanical and thermal nociceptive sensitivity, and 
tissue and serum was collected at euthanasia for 
telomere and cytokine analysis respectively. Results 
from the vonFrey task showed significant main effects of 
all factors, indicating that female sex, a HFHS diet, 
Stress, and Injury decrease mechanical nociceptive 
thresholds. Further, Injury effected thermal nociceptive 
thresholds in a sex dependent manner. All factors 
interacted to alter telomere length, which is indicative of 
neurological stress. Lastly, early experiences combined 
with injury to produce differential effects in the following 
serum-based markers: MIP-1alpha, IL-1beta, TNFalpha, 
MCP-1, VEGF, and Leptin. These results indicate that 
early experiences have the potential to modulate pain 
outcomes at the behavioural and molecular level and 
may inform future pain prevention, management, and 
treatment strategies.  
 

Data to be presented at CGRS2021. 
 

Christopher Chew 
Department of Medicine 
Title: Exploring melanocyte 
subpopulations in the 
development and treatment of 
vitiligo 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chim Sher Ting 
Neuroscience 
Title: Pretreatment Neutrophil-
to-Lymphocyte/Monocyte-to-
Lymphocyte Ratio as Prognostic 
Biomarkers in Glioma Patients 

Background: In the glioma microenvironment, elevations in 
the ratios of immune cell counts are posited reflect the 
host’s systemic response to malignancy. Given the dearth 
in clinically significant molecular markers to predict 
prognosis, there is potential for peripheral immune cell 
counts to serve as low-cost and readily available prognostic 
markers.  
Objectives: This study evaluated the ability for pre-
treatment peripheral immune cell counts (NLR and MLR) to 
predict overall survival (OS) and modified Rankin Scale 
(mRS) at admission, 6 months and 12 months post-
diagnosis. It also explored the relationship between 
peripheral immune cell counts and clinicopathological 
parameters (sex, age, location of tumour, tumour size, 
tumour grade, IDH-1 mutation and MGMT promoter 
methylation status).  
Methods: Pretreatment NLR and MLR were analysed 
retrospectively in 64 glioma patients. Overall survival (OS) 
was evaluated with the Kaplan-Meier method. Prognostic 
factors for OS and mRS were evaluated with univariable and 
multivariable regression analyses.  
Results: We found that higher pretreatment NLR (>4.7) 
predicted higher mean admission mRS (mean 3.31 vs 2.40, 
p<0.001) and 6-month mRS (mean 3.60 vs 2.44, p=0.019). 
Higher pretreatment NLR was associated with poor 
functional outcome (mRS 3-6) at admission (p<0.001) and at 
6 months (p=0.001). Higher pretreatment MLR (>0.35) was 
found to be a risk factor for poorer OS in glioma patients 
(median 57.0 ± 6.6 weeks, 95% CI 43.4-70.6, p=0.024). As 
a clinicopathological indicator, higher pretreatment NLR 
was significantly associated with larger tumour diameter 
(≥5cm) (p=0.02).  
Conclusion: To our knowledge, this was the first study to 
evaluate the association between peripheral immune cell 
ratios and mRS and the most comprehensive study to date 
in evaluating the associations between peripheral immune 
cell ratios and the clinicopathological features in glioma 
patients. This study demonstrated that NLR and MLR can 
serve as prognostic markers to predict functional outcomes 
and OS in glioma patients. 

 

Jacqui Riddiford 
Psychiatry Research Centre, 
Department of Psychiatry 
Title: Visual processing ability is related to 
social functioning in ASD 

Autism spectrum disorder (ASD) is a serious 
neurodevelopmental disorder characterised by lifelong social 
and behavioural dysfunction. Despite efforts to characterise 
the factors that underpin social difficulties in ASD, the 
contributions of low-level sensory input, particularly visual 
processing, has only recently received empirical attention. 
Difficulties across the visual processing pathway have been 
identified in ASD, ranging from basic saccade generation 
through to the processing of complex biological motion. As 
optimal social functioning relies on being able to allocate gaze 
towards relevant social stimuli, disruption to the early 
development of visual processing in ASD may result in 
downstream effects on their ability to optimally engage in their 
social environment. The aim of this study was to determine the 
impact of visual processing ability on social functioning in ASD. 
Neurotypical (NT) and participants with ASD completed a 
series of ocular motor and visual perception tasks and viewed 
a series of short videos sourced from well-known films and 
television series containing goal-directed right-handed 
biological movements. Eyetracking was employed to provide 
indices of gaze allocation. Dynamic interest areas were created 
around regions within each video that were deemed to be 
central to understanding the social dynamics of each video. 
Although results indicated no significant differences between 
the NT and ASD groups in neurocognitive or motor aspects of 
visual processing (e.g., saccadic performance), differences 
were identified in relation to social cognitive visual processing, 
such as reaction time and attention allocation when viewing 
social interactions in video clips. Moreover, there was evidence 
to suggest that social cognitive visual processing predicted 
social functioning ability across the autism spectrum (from 
subclinical to clinical autism traits). Findings suggest the need 
to consider the spectrum of visual processing abilities that 
differentiate ASD from neurotypical populations in developing 
treatment interventions that target social dysfunction in ASD. 
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Harjit Bagga 
MAPrc 
Title: An investigation into the 
effects of sex hormones on 
cognition, mood and personality 
function in transgender adults 

Transgender health remains under researched despite growing 
social acceptance of gender diversity. Transgender adults 
experience higher rates of adverse mental health symptoms 
compared to the general population. Gender Affirming 
Hormone Therapy (GAHT) has been available for transgender 
adults for more than 50 years, however, the effect of cross sex 
hormone therapy on cognition, mood or personality function is 
not well understood. There is a growing body of literature that 
has identified that sex hormones can have significant impacts 
on the brain and cognition, and some of these are sex specific. 
Examining the effects  and impact of sex hormones in 
transgender individuals will help better prepare, support, and 
tailor gender affirming medical therapies. Healthcare staff and 
their clients will have reliable information about the potential 
side effects and risk factors to help facilitate the informed 
consent treatment process.  Finally, the identification of 
potential protective factors with hormone therapy could inform 
other client groups such as those individuals who require sex 
hormone treatment to manage conditions such as Differences 
of Sex Development.  
With a growing number of people seeking gender affirming 
hormone therapy, this study aims to review the existing data 
on the cognitive and psychological impacts of cross sex 
hormone therapy in transgender adults and present a protocol 
for a clinical study. This clinical study will address a significant 
gap in the literature by providing first-ever transgender 
normative data for the recent iteration of the most widely used 
personality assessment instrument in the world, the Minnesota 
Multiphasic Personality Inventory – Third Edition (MMPI-3). 
With an increasing number of transgender adults presenting to 
mental health practitioners for support, the need for up-to-date 
normative data to improve the interpretation of test data is a 
necessity for good clinical practice to support the mental 
health needs of transgender people. 

Stroke is caused by obstructed blood flow (ischaemia) or 
unrestricted bleeding in the brain (haemorrhage). Global 
brain ischaemia occurs after restricted cerebral blood flow 
e.g. during cardiac arrest. Endothelial dysfunction largely 
underpins the pathogenesis of ischaemic stroke and brain 
ischaemia, leading to an aggravated inflammatory response 
and increased oxidative stress. This culminates in the 
thrombo-inflammatory response, an underlying cause of 
ischemic stroke. Purinergic signaling is an endogenous 
molecular pathway, where enzymes CD39 and CD73 
catabolize extracellular adenosine triphosphate (eATP) to 
adenosine. After ischemia, eATP is released from dying 
neurons as damage molecules, triggering thrombosis and 
inflammation. In contrast, adenosine is anti-thrombotic, 
protects against oxidative stress, and suppresses the 
immune response. Our group has developed a bifunctional 
compound - αVCAM-CD39 meant to target the dysregulated 
endothelium and to promote adenosine generation to 
facilitate recovery of the infarcted tissue. We hypothesise 
that our drug would improve neurological recovery, confer 
neuroprotection and reduce infarct of brain post-stroke. We 
tested this drug in our published models of ischaemic stroke 
(Middle cerebral artery occlusion) and global hypoxic injury 
(Double carotid artery ligation), and found the optimum dose 
needed for a neuroprotective effect.  
There was an overall improvement in neurological deficit in 
both stroke models after treatment. MRI revealed that 
treated mice had significantly smaller infarcts compared to 
saline treated mice in both DCAL and MCAo models, which 
suggests reduced tissue damage. Increased apoptotic 
activity (cell death) and Blood Brain Barrier (BBB) breakdown 
are both hallmarks of damage in stroke. Breakdown of the 
BBB leads to free movement of immune cells and solutes 
that causes increased inflammation and extravasation of 
fluid. After treatment, we found that these were decreased 
at different levels in these stroke models.  
Our findings show that with our novel therapy for stroke, we 
are able to protect the brain against cerebral ischaemia, and 
it potentially could be used synergistically with current 
therapies to protect the brain. It could also potentially be 
used in other cerebrovascular diseases where endothelial 
dysfunction is a constant underlying pathology. 

Natasha Lee 
Australian Centre for Blood Diseases 
Title: Development of CD39 as a 
therapy for stroke 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Matthew Drill 
Neuroscience 
Title: Characterisation of the effect 
of P2X7 Receptor inhibitor 
AZ10606120 on glioblastoma cells 
in vitro 

Introduction: Glioblastoma (Grade IV glioma) is the most 
aggressive form of primary brain cancer, with a median 
survival of 12-15 months with standard therapy. The 
presence of glioblastoma stem cells is linked to tumour 
initiation and treatment resistance, with neuroinflammatory 
processes integral to progression of the disease. The 
purinergic P2X receptor 7 (P2X7R) is an ATP sensing 
receptor that is upregulated in glioblastoma. This study 
investigates the potential of pharmacological antagonist of 
P2X7R, AZ10606120, as a potential new therapeutic agent in 
reducing glioblastoma cell proliferation.  
Methods: We used the U251 human glioblastoma cell line, 
as well as a patient-derived glioblastoma stem cell line 
termed MU41 for all experiments. Immunocytochemistry was 
conducted to assess P2X7R expression. To assess cell 
death in response to AZ10606120 exposure, we conducted 
LDH cytotoxicity assays as well as assessment of total cell 
numbers in response to 72 hours of various doses 
AZ10606120. Temozolomide, the current standard 
chemotherapy agent was used as a comparator to 
AZ10606120. We also used AZ10606120 and Temozolomide 
in combination to determine a potential synergistic effect.  
Results: P2X7R and GFAP were expressed by both cell 
lines. Cell counting resulted in a clear dose-response 
relationship in both cell lines, with U251 cells having an EC50 
of 15uM whilst MU41 cells had a slightly higher EC50 of 
20uM. LDH assays conducted correlated with these results 
indicating that the majority of cell death occurring was via 
necrosis. Use of AZ10606120 and Temozolomide together 
showed an increase in cell death compared to individual 
treatment, indicating a potential synergistic effect.  
Conclusion: This study describes the ability of AZ10606120 
to reduced glioblastoma cell number via necrosis in a dose-
dependent manner, a key pre-clinical step needed to further 
investigate this drug in in vivo settings 

Tracie Tan 
Neuroscience 
Title: Differentiating status 
epilepticus from prolonged 
functional seizures - can peripheral 
cell ratios help? 

Objectives: Differentiating status epilepticus (SE) from 
prolonged episodes of functional seizure (FS) is not always 
straight forward and treatment paradigms are dichotomous 
with the potential for patient harm from misdiagnosis. This 
study aims to identify the utility of the neutrophil-to-
lymphocyte ratio (NLR), neutrophil-to-monocyte ratio (NMR), 
monocyte-to-lymphocyte ratio (MLR) and platelet-to-
lymphocyte ratio (PLR) in differentiating between SE and FS.  
Methods: Retrospective case control study in adults 
identified via medical records search or via continuous EEG 
database search who presented to the Alfred Hospital 
between April 2017 and January 2021. SE (cases) was 
defined as per ILAE criteria for time point 1. FS (controls) 
events needed to meet the same time criterion. Patients 
were excluded if they had other clinical factors that altered 
peripheral cell counts. After screening 1052 cases, 79 SE 
events from 66 patients and 44 prolonged PNES events from 
28 patients were analysed.  
Results: NLR, NMR, MLR and PLR were all significantly 
higher in SE compared with PNES with mean values of 6.61 
vs 2.4 (p = 0.0001), 11.39 vs 8.05 (p = 0.0033), 0.56 vs 0.29 
(p = 0.0006) and 189.7 vs 107.5 (p = 0.0001), respectively.  
Using receiver operating curves, cut off values for NLR, 
NMR, MLR and PLR of >3.175, >9.36, >0.435 and >158.8 
respectively were identified, yielding sensitivities and 
specificities of 58.23% and 88.64%, 55.7% and 77.27%, 
53.2% and 90.9%, 49.37% and 93.18% respectively. AUC 
ranged from 0.685 to 0.777. Analysis of cell ratios versus 
time suggested venous samples be taken between 60 to 360 
minutes post event onset.  
Conclusion: Patients with SE had significantly higher 
peripheral cell ratios than those with FS. When the diagnosis 
is in doubt, elevated cell ratios can be used to increase 
diagnostic certainty. Practically, venous bloods should be 
collected between 60 to 360 minutes post event onset to 
maximise sensitivity. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Will O’Brien 
Neuroscience 
Title: The utility of serum NfL as a 
marker of recovery following mTBI 
in rats 

Despite increased awareness of mild traumatic brain injury 
(mTBI) and its potential link to the later development of a 
number of chronic conditions, the clinical management of 
mTBI remains notoriously difficult. Current management 
strategies are reliant on subjective outcomes including the 
self-reporting of mTBI-related signs and symptoms. As such, 
there is the push for the development of objective biomarkers 
that can assist in not the diagnosis of mTBI, but that can 
monitor recovery, and assist in the prognosis of chronic 
outcomes.  
We have recently reported that serum neurofilament light 
(NfL), a structural protein contained in the axons of long 
myelinated neurons, may have utility as an objective 
biomarker in the setting of pre-clinical mTBI. We found that 
following a single mTBI, NfL levels were elevated from 1-, to 
14-days post-injury, and peaked at 1-day. Furthermore, if 
repeat mTBI was sustained at 1-day (i.e. during the peak 
serum NfL level), the effects of repeat mTBI were cumulative.  
As such, we hypothesise that monitoring serum NfL levels 
following mTBI may have utility to prevent the cumulative 
effects associated with repeat mTBI. To test this hypothesis, 
rats were randomly allocated to sustain two mTBIs separated 
by 1-day (i.e. peak NfL levels), 3- or 7-days (i.e. during 
resolution) or 14-days (i.e. following resolution). These repeat 
m-TBI rats were further compared to rats that had sustained 
1 mTBI only, and no injury (i.e. shams). In the 28 days 
following the final injury/sham, a range of behavioural tasks 
were performed pertaining to sensorimotor function, spatial 
memory and anxiety-like behaviour. Additionally, serum was 
collected, and NfL levels quantified at 3-, 7-, 14-, and 28-
days, as well as prior to the second injury (i.e. baseline). 
Analysis for this project is ongoing and is expected to be 
completed prior to the symposium. 

Ei Aung 
Central Clinical School 
Title: Spatial and temporal 
epidemiology of infectious syphilis in 
Victoria, Australia, 2015-2018 

Background: The study aims to examine the trends of 
syphilis infection in Victoria and the characteristics of notified 
cases of syphilis among different population groups stratified 
by risk and in different geographical distributions.  
Methods: We analysed the demographic characteristics, 
notification trends and geographical distribution of notified 
cases of syphilis in Victoria between 2015 and 2018. 
Infectious syphilis cases were categorised into four 
population groups: men who have sex with men (MSM), men 
who have sex with women (heterosexual males), females, 
and men who have sex with men and women (bisexual 
males).  We examined the staging of syphilis, geographic 
location by residence of cases, HIV status, reasons for 
testing, and notifying source.  
Results: Of the 4,808 notified infectious syphilis cases, there 
were 3,801 (64%) MSM, 593 (12%) heterosexual males, 465 
(10%) females, and 118 (2%) bisexual males. Females (219% 
increase, ptrend<0.001) and bisexual males (220% increase, 
ptrend=0.004) had the greatest increase in the number of 
cases, followed by heterosexual males (129% increase, 
ptrend<0.001) and MSM (21% increase, ptrend<0.001). 
Geographical mapping showed the majority of the syphilis 
cases in MSM occurred in inner metropolitan Melbourne 
suburbs, while the cases in heterosexuals occurred in outer 
Melbourne suburbs.  
Conclusion: Notified cases of syphilis infection had 
significantly increased across all population groups but 
particularly in heterosexual males and females. Campaigns 
and control measures should be specific for each population 
group with targeted screening and education in areas with a 
high number of syphilis cases. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wei Yeh 
Neuroscience 
Title: Changes to immune cell 
gene expression following 
vitamin D supplementation in 
people with a first demyelinating 
event: a PrevANZ substudy 

Background: Vitamin D deficiency is a risk factor for multiple 
sclerosis (MS). Predominantly in vitro studies have 
demonstrated immunoregulatory effects by vitamin D. How 
vitamin D supplementation alters immune cell activity 
remains unclear. We sought to investigate this in people with 
a first demyelinating event (FDE).  
Objective: We aimed to assess effects of vitamin D 
supplementation at various doses on gene expression of 
peripheral immune cells in patients with a FDE, and to identify 
pathways modulated by vitamin D.  
Methods: As a substudy of PrevANZ, participants were 
randomised to either 10,000, 5000 or 1000 IU daily of vitamin 
D3, or placebo. Peripheral blood was collected at baseline 
and 3 months in PAXgene tubes. The transcriptome was 
assessed by RNAseq. EdgeR was used to identify 
differentially expressed genes (DEGs) at 3 months compared 
to baseline, and ClusterProfiler/MSigDB used to determine 
enriched pathways.  
Results: 55 participants had baseline and 3-month samples. 
We identified evidence for differential expression of 2355 
genes after supplementation with 5000 and 10,000 IU 
(P<0.05). RNA processing and translation pathways were 
upregulated after supplementation, while the oxidative 
phosphorylation pathway was downregulated. The KEGG 
antigen processing and presentation pathway was enriched 
by upregulated MHC II genes. TNF-alpha signalling was 
downregulated. No significant pathways/gene sets were 
up/downregulated following supplementation with 1000 
IU/placebo (FDR<0.05).  
Conclusion: Three months of high dose vitamin D 
supplementation altered peripheral immune cell gene 
expression and specific pathways. Our results support a 
threshold/dose-dependent effect for vitamin D. We provide 
new insights into vitamin D’s in vivo immunomodulatory 
effects to inform future supplementation studies. 

Rosela Webster 
Immunology and Pathology 
Title: Plasma cell subsets with 
increased survival potential 
preferentially dominate niches 
in the bone marrow 

Background: Vitamin D deficiency is a risk factor for multiple 
sclerosis (MS). Predominantly in vitro studies have 
demonstrated immunoregulatory effects by vitamin D. How 
vitamin D supplementation alters immune cell activity 
remains unclear. We sought to investigate this in people with 
a first demyelinating event (FDE).  
Objective: We aimed to assess effects of vitamin D 
supplementation at various doses on gene expression of 
peripheral immune cells in patients with a FDE, and to identify 
pathways modulated by vitamin D.  
Methods: As a substudy of PrevANZ, participants were 
randomised to either 10,000, 5000 or 1000 IU daily of vitamin 
D3, or placebo. Peripheral blood was collected at baseline 
and 3 months in PAXgene tubes. The transcriptome was 
assessed by RNAseq. EdgeR was used to identify 
differentially expressed genes (DEGs) at 3 months compared 
to baseline, and ClusterProfiler/MSigDB used to determine 
enriched pathways.  
Results: 55 participants had baseline and 3-month samples. 
We identified evidence for differential expression of 2355 
genes after supplementation with 5000 and 10,000 IU 
(P<0.05). RNA processing and translation pathways were 
upregulated after supplementation, while the oxidative 
phosphorylation pathway was downregulated. The KEGG 
antigen processing and presentation pathway was enriched 
by upregulated MHC II genes. TNF-alpha signalling was 
downregulated. No significant pathways/gene sets were 
up/downregulated following supplementation with 1000 
IU/placebo (FDR<0.05).  
Conclusion: Three months of high dose vitamin D 
supplementation altered peripheral immune cell gene 
expression and specific pathways. Our results support a 
threshold/dose-dependent effect for vitamin D. We provide 
new insights into vitamin D’s in vivo immunomodulatory 
effects to inform future supplementation studies. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ali Dvorscek 
Immunology and Pathology 
Title: Antibody-mediated 
modulation of the germinal centre 
response 

Antibodies (Abs) are secreted, soluble immune mediators, 
which specifically recognise and defend us against invading 
pathogens. With a diverse range of functions, they are 
considered the key effector molecules of the humoral 
immune response. Whilst the importance and mechanisms 
of Ab-mediated protection are well characterised, the role of 
Abs in modulating the humoral immune response itself is less 
understood. Ab feedback, the concept that Abs regulate their 
own production by tuning the immune response, is a field of 
growing interest and the focus of this project.  
Following activation, B lineage cells can participate in the 
germinal centre (GC) reaction, where they undergo rounds of 
proliferation, structural modification of their Ab genes and 
selection based on binding properties. Select clones will 
preferentially expand and differentiate into the cellular source 
of Abs, plasma cells (PCs). This project investigates how Abs 
influence these cornerstone processes of the B cell 
response. We have established and characterised a gain and 
loss of function model; passively administering Abs of known 
specificity and a novel mouse model to time-dependently 
ablate PCs, respectively. Our preliminary results show that 
manipulating the quantity, quality and timing of Ab alters GC 
response dynamics, including changes in B cell specificity 
and their differentiation to PC fates.  
We anticipate that this study will significantly increase our 
understanding of the regulation of Ab production, a process 
crucial for protective immunity and the basis of almost all 
vaccine-induced protection. Consequentially, our results will 
inform how to optimise the timing and composition of 
primary and booster vaccination to potentiate the success of 
the response as a whole and thus maximise vaccine success. 

Malaka Ameratunga 
Department of Medicine 
Title: Depigmentation as a tool to 
monitor tumour evolution in melanoma 

Background: Vitamin D deficiency is a risk factor for multiple 
sclerosis (MS). Predominantly in vitro studies have 
demonstrated immunoregulatory effects by vitamin D. How 
vitamin D supplementation alters immune cell activity 
remains unclear. We sought to investigate this in people with 
a first demyelinating event (FDE).  
Objective: We aimed to assess effects of vitamin D 
supplementation at various doses on gene expression of 
peripheral immune cells in patients with a FDE, and to identify 
pathways modulated by vitamin D.  
Methods: As a substudy of PrevANZ, participants were 
randomised to either 10,000, 5000 or 1000 IU daily of vitamin 
D3, or placebo. Peripheral blood was collected at baseline 
and 3 months in PAXgene tubes. The transcriptome was 
assessed by RNAseq. EdgeR was used to identify 
differentially expressed genes (DEGs) at 3 months compared 
to baseline, and ClusterProfiler/MSigDB used to determine 
enriched pathways.  
Results: 55 participants had baseline and 3-month samples. 
We identified evidence for differential expression of 2355 
genes after supplementation with 5000 and 10,000 IU 
(P<0.05). RNA processing and translation pathways were 
upregulated after supplementation, while the oxidative 
phosphorylation pathway was downregulated. The KEGG 
antigen processing and presentation pathway was enriched 
by upregulated MHC II genes. TNF-alpha signalling was 
downregulated. No significant pathways/gene sets were 
up/downregulated following supplementation with 1000 
IU/placebo (FDR<0.05).  
Conclusion: Three months of high dose vitamin D 
supplementation altered peripheral immune cell gene 
expression and specific pathways. Our results support a 
threshold/dose-dependent effect for vitamin D. We provide 
new insights into vitamin D’s in vivo immunomodulatory 
effects to inform future supplementation studies. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flavia Maria Medeiros Gomes 
Neuroscience 
Title: Chronic reboxetine treatment  
and its effects on post-status 
epilepticus epileptogenesis and  
behaviour 

Depression represents the most frequent comorbidity of 
epilepsy. It is associated with several negative impacts, 
being often under-recognised or undertreated in those 
patients. Reboxetine is considered a safe standard 
antidepressant due to a relatively low risk of decreasing 
seizure threshold. However, epidemiological findings 
indicate that depression and antidepressants can represent 
a risk factor for development of epilepsy, suggesting that the 
pathogenesis of both diseases share common 
neurobiological mechanisms. This study aims to investigate 
whether reboxetine accelerates epileptogenesis in an 
acquired model of epilepsy. The effects of reboxetine on 
potential behavioural outcomes of epilepsy were also 
evaluated. We used systemic kainic acid treatment to induce 
status epilepticus (SE) and subsequently chronic epilepsy in 
male Wistar rats. Following SE, 4-week osmotic pumps with 
reboxetine were implanted. Spontaneous seizures were 
monitored by video-electroencephalography for 8 weeks 
post-SE. Depressive-like behaviour was assessed at 7 
weeks post-SE. Reboxetine did not influence latency for first 
seizure in post-SE rats, with first unprovoked seizure 
recorded 6.56±0.82 days post-SE for both groups 
(p=0.8009). Vehicle-treated rats showed slightly higher 
average seizure duration (55.11±2.52 sec) compared to 
reboxetine-treated (48.58±3.45 sec). Reboxetine-treated 
presented higher average number of seizures/day 
(1.06±0.75) compared to vehicle (0.79±0.41). However, 
seizure duration (p=0.3132), frequency (p=0.7128) and 
cumulative seizures (p=0.9996) were not significantly 
different between groups. Vehicle-treated showed reduced 
preference for sucrose compared to sham (p<0.05). 
However, sucrose preference was not significantly different 
between reboxetine- and vehicle-treated, suggesting that 
preference for sucrose in epileptic animals may not be 
related to a potential sustained effect of reboxetine. Chronic 
reboxetine treatment did not affect rate of development of 
epilepsy or seizures, as well as behavioural consequences of 
epilepsy in this model. Limitations, such as small sample size 
might have significantly impacted our outcomes. This study 
represented a first step towards enhancing our 
understanding of how reboxetine may influence 
epileptogenesis. 

Michael Loftus 
Infectious Diseases 
Title: The effect of antimicrobial 
resistance on outcomes of 
Enterobacterales bloodstream 
infections in Fiji 

Introduction: Antimicrobial resistance (AMR) is an emerging 
global health threat that renders infections harder to treat. Of 
particular concern are organisms within the order 
Enterobacterales, such as E. coli and K. pneumoniae, due to 
their high prevalence and their ability to easily share 
resistance mechanisms. The precise burden of AMR 
infections has been challenging to measure globally, 
especially within low- and middle-income countries, yet this 
information is critical to allow governments to appropriately 
respond to AMR against a backdrop of competing health 
priorities. We set out to accurately measure the burden 
posed by AMR Enterobacterales bloodstream infections in 
Fiji.  
Methods: We reviewed all cases of Enterobacterales 
bloodstream infection at Colonial War Memorial Hospital in 
Suva, Fiji, over an 8-month period from July 2020 to February 
2021. Patients were divided into ‘resistant’ and ‘susceptible’ 
groups based on susceptibility to third-generation 
cephalosporins. Detailed clinical, demographic and outcome 
data were collected prospectively. The primary outcome was 
in-hospital mortality, with hospital length of stay a secondary 
outcome.  
Results: 162 episodes of bloodstream infection were 
included in the study. 91 (55.3%) patients were female, with 
a median age of 55 years. Patients with susceptible 
organisms were more likely to have community acquired 
infections (83% vs 42%), and to receive effective empiric 
antibiotic therapy (82% vs 19%). The in-hospital mortality 
rate was higher among those with resistant infections (31%) 
vs susceptible infections (17%), as was hospital length of 
stay (median 13 days vs 8 days).  
Conclusions: Among Enterobacterales bloodstream 
infections in Fiji, AMR is associated with increased in-
hospital mortality and length of stay. Further analyses are 
underway to correct for patient comorbidities and time-
dependent bias. 
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Tamara Baker 
Neuroscience 
Title: The effect of chronic 
toxoplasma gondii infection on 
traumatic brain injury in mice 

Toxoplasma gondii is a parasite that infects approximately 
one-third of the world’s population. T. gondii infection is life-
long and there are no known cures or vaccinations. Key 
pathological features of chronic T. gondii infection include 
the presence of parasitic cysts in neurons and low-grade 
neuroinflammation. Traumatic brain injury (TBI) affects more 
than 10 million people worldwide each year, and 
neuroinflammation is a fundamental physiological 
mechanism in response to TBI. Considering the high 
incidence and pathophysiological overlap of TBI and T. 
gondii, this study aimed to investigate the impact of chronic 
T. gondii infection on TBI outcomes using a mouse model. 
Six-week-old male and female C57BL/6 Jax mice were 
intraperitoneally administered either T. gondii tachyzoites or 
vehicle (PBS). At six-weeks post-injection (i.e., chronic T. 
gondii infection), mice were given either a controlled cortical 
impact (CCI) or sham injury. Mice underwent behavioural 
testing between 3- and 5-days post-injury. Brain tissue was 
collected at one-week post-injury to assess 
neuroinflammatory markers and the presence of T. gondii via 
qPCR. Chronically infected male mice that received a CCI 
performed better in the Y-maze compared to injured PBS-
injected male mice, indicating a potential neuroprotective 
effect. Analysis of brain and peripheral tissue is ongoing. 

Isobel Leece 
Department of Medicine 
Australian Centre for Blood Diseases 
Title: Determining the role of NK 
cells in melanoma-invaded lymph 
node landscapes 

Melanomas are highly metastatic cancer, with a significant 
risk of mortality upon integration into the lymph node. 
Melanoma invasion of the lymph nodes disrupts antigen 
presentation processes and may result in atrophy of various 
immune populations such as T and B cells. There is a current 
gap in the literature as to the interactions of NKs with 
tumours within the lymph node; and therefore, whether NKs 
have significant outcomes in disease progression. The aim is 
to understand the cellular landscapes of NKs and melanoma 
within lymph nodes. Thirty-nine patient lymph nodes will be 
stained with a 6-colour immunofluorescence panel to 
establish the locations of tumour cells and numerous 
immune cell types. The number of, and distance between, 
NK and tumour cells will be correlated with patient survival. 
The aim is to determine whether NKs numbers are changing, 
and if so, whether NKs are associating with the tumour. It is 
hypothesised that NKs near tumours will be assisting in 
cancer lysis and will improve patient survival.  
The mouse strain Tyrosinase: BrafV600E PTEN-/- (TBP) is an 
inducible metastatic melanoma model which will be used to 
further interrogate patient findings. Flow cytometry panels 
have been used to isolate NKs from tumour draining lymph 
nodes and stain for maturation and activation markers. 
Preliminary data shows fast-growing TBP tumours had an 
increased number of NKs in the draining lymph node - 1.01% 
of NKs in total lymph isolate, compared to 0.61% in slow-
growing tumours. Despite higher numbers of NKs, fast-
growing tumours had an average of 26.60% of these NK cells 
were senescent, compared to 9.47% of NKs being 
senescent in slow-growing tumour lymph nodes. This 
preliminary data may suggest lymph node-based NKs have 
a pivotal role in tumour control. Collectively, these aims will 
improve our understanding of melanoma, and potentially 
reveal prognostic and treatment response biomarkers. 



 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emily Cockle 
Neurology - Epilepsy 
Title: An International Survey of Stero-EEG Cortical 
Stimulation Practices 

Objectives. Cortical stimulation during stereo-
electroencephalography (SEEG) is essential for informing 
surgical resection boundaries in patients with drug-resistant 
epilepsy. There is currently no standardised approach, which 
results in the application of differential criteria for surgical 
decisions. We sought to capture variability in practices 
across epilepsy centres worldwide as a first step towards 
developing a standardised approach to SEEG cortical 
stimulation.  
Methods. A 53-item questionnaire was developed to 
understand cortical stimulation practices including 
neurostimulation parameters, neurocognitive tasks, 
interpretation of positive responses and surgical outcomes. 
Multiple recruitment pathways were pursued to ensure 
representation across all global regions, with the 
questionnaire ultimately distributed to 178 centres.  
Results. Responses were received from 65 clinicians across 
16 countries with experience ranging from 1 to 60 years 
(M=12.07, SD=10.67). Neurostimulation parameters varied 
between clinicians, with the maximum amplitude at 50Hz 
ranging from 2mA to 15mA; in addition to 1Hz and 50Hz 
stimulation, 32% of clinicians routinely used additional 
frequencies. Clinicians also differed in their interpretation of 
stimulated habitual, nonhabitual, and subclinical seizures in 
determining epileptogenicity of regions. The evaluation of 
language, speech, and motor function during cortical 
stimulation was reported by all clinicians; in contrast, 
however, only 56% assessed visuospatial or visual function, 
36% investigated memory, and 21% assessed executive 
function. There were also striking discrepancies in 
neurocognitive paradigms, brain regions interrogated with 
those tasks, and classification of positive sites. Decisions 
around the sparing of positive sites during radiofrequency 
thermocoagulation and surgical resection was inconsistent. 
Conclusions. SEEG cortical stimulation practices differed 
vastly across centres internationally, in terms of both 
neurostimulation parameters and approaches to functional 
mapping. These findings highlight the need for consensus 
based clinical guidelines for cortical stimulation. In particular, 
an internationally standardised approach to assessment, 
classification, and functional prognostication will provide a 
common clinical and research framework for optimising 
outcomes for people with drug-resistant epilepsy. 

Erskine Chu 
Neuroscience 
Title: Role of SHIP-1 in Regulating 
Microglial Responses in the Steady-
state Adult Rodent Brain 

Chronic neuroinflammation is associated with the 
development of neurodegenerative diseases and 
neuropsychological disorders. Clinical and experimental 
studies have correlated aberrant microglial activity to 
elevated pro-inflammatory markers in the diseased brain. 
Recent evidence suggests that abnormal activity of SH2 
domain-containing inositol 5’ phosphatase (SHIP-1) in 
microglia may dysregulate neuroimmunological responses. 
Therefore, the current study investigated the role of SHIP-1 
in regulating microglial responses in the steady-state adult 
brain using experimental mouse models, with the hypothesis 
that SHIP-1 deficiency (-/-) would exacerbate microglial 
responses and elevate neuroinflammation. SHIP-1+/+, +/- 
and -/- mice (n=4; n=12; n=12) underwent behaviour testing 
at 12 weeks of age, and microglial responses were examined 
by post-mortem immunostaining, gene expression analysis 
and flow cytometry. SHIP-1-/- mice exhibited hypoactivity as 
a 50% reduction in locomotor activity was observed during 
open-field tests compared to SHIP-1+/+ and +/- animals 
(p<0.005). SHIP-1-/- mice were found to have elevated Iba-
1 fluorescence in the cortex compared to control animals 
(p<0.005), suggesting elevated microglial activation. 
Elevated Iba-1 expression was also identified in SHIP-1-/- 
mice using both quantitative reverse transcription PCR and 
flow cytometry analysis of cortical tissue (p<0.05). 
Additionally, gene expression analysis found that microglial 
responses were skewed towards a pro-inflammatory profile 
in the absence of SHIP-1, with SHIP-1-/- mice showing 
elevated expression of the astrocyte marker Gfap and 
monocyte chemokine Ccl2. Together, SHIP-1 deficiency 
induces behavioural changes associated with hyperactive 
microglia in the steady-state adult brain. Further work is 
required to understand how SHIP-1 may regulate immune 
cell responses in this context. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stephen Quick 
Peninsula Health 
Title: Physiotherapists’ and 
physiotherapy students’ knowledge, 
confidence, attitudes, and beliefs about 
working with people with dementia: a 
mixed methods systematic review 

Objective: To determine physiotherapists’ and 
physiotherapy students’ attitudes and beliefs, knowledge 
and confidence in working with people with dementia. 
Methods: This was a mixed-methods systematic review. 
Participants included physiotherapists working in any clinical 
specialty, and physiotherapy students who had completed at 
least one clinical placement. Eleven databases were 
searched. The evidence was evaluated using the Joanna 
Briggs Institute Critical Appraisal Checklists. Data synthesis 
followed a convergent integrated approach according to 
Joanna Briggs Institute methodology for mixed methods 
systematic reviews. Quantitative data were ‘qualitized’ using 
thematic analysis and synthesized with qualitative data using 
thematic synthesis.  
Results: Fifteen studies were included (nine quantitative and 
six qualitative studies). Seven key themes evolved – five 
related to the belief that: 1) working with people with 
dementia is complex and challenging; 2) opportunities for 
education in dementia care are lacking; 3) working with 
people with dementia is a specialized area of practice; 4) 
there are unsupportive systems for working with people with 
dementia and 5) people with dementia deserve rehabilitation, 
but that their potential to improve is less certain. There was 
one theme related to knowledge: Lack of knowledge in some 
areas of dementia care; and one theme relating to 
confidence: Lack of confidence in working with people with 
dementia.  
Conclusions: Physiotherapists and physiotherapy students 
believe that working with people with dementia can be 
challenging. Low levels of knowledge and confidence in 
areas important to working with people with dementia 
suggest more dementia education is needed. 

Robb Wesselingh 
Neuroscience 
Title: Peripheral biomarkers of 
inflammation in the Autoimmune 
Encephalitis Post-acute Phase 

Introduction: Patients with autoimmune encephalitis (AIE) 
have a high prevalence of chronic (>3 months post acute 
illness) morbidity despite appropriate immunotherapy in the 
acute phase. This post acute phase is often characterized by 
cognitive impairment, drug-resistant epilepsy and functional 
impairment. It remains unclear if this morbidity is residual 
injury from the acute event or driven by ongoing immune 
activity. Signatures of persistent inflammatory activity have 
not been explored in the peripheral circulation of patients 
with post-acute AIE.  
Methods: Patients with post acute AIE (at least 3 months 
post symptom onset) were recruited from 4 health networks.  
We collected 30 mls of blood and separated out monocytes 
using a negative-selection antibody cocktail with gradient 
separation method. Monocytes were then stained with 
fluorochrome tagged antibodies to CD14, CD16, CD11b, 
CD80 and HLADR and the expression of these cell-surface 
markers was characterized using flow cytometry. We also 
collected serum from the same patient and control cohorts 
and examined 14 cytokines in a magnetic bead multiplex 
ELISA.  
Results: We recruited 40 patients in the post-acute phase of 
AIE and 28 healthy controls. Immunophenotyping analysis 
demonstrated increased monocyte sub-populations of 
CD14+CD16+ cells in AIE patients compared with healthy 
controls (7.13% vs 5.46%, p = 0.004) and these cells 
demonstrated decreased HLADR expression (HLADR MFI 
40156 vs 59745, p = 0.02). On cytokine analysis we found 
increased levels of IL-6 in the AIE patients compared with 
controls (1.169 pg/ml vs 0.5379 pg/ml, p = 0.008). This 
population of monocytes is thought to play a role in other 
chronic inflammatory conditions. Expansion of this 
population may be driving ongoing neuroinflammation and 
morbidity in these patients.  
Conclusion: We have identified perturbations in the normal 
ratios of monocyte sub-populations in patients in the post-
acute phase of AIE and increased inflammatory cytokine 
levels suggesting persistent inflammatory activity in this 
cohort. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rohia Farighi 
Immunology and Pathology 
Title: Defining the B cell response to lung allografts 

In lung transplantation (LTx), donor-recipient Human 
leukocyte antigen (HLA)-matching does not occur due to low 
allograft ischaemic time and the urgency of need. 
Subsequent HLA mismatches may serve as epitopes for a B 
immune reaction, resulting in the production of de novo 
donor-specific antibodies (dnDSA) in as much as 20-60% of 
LTx patients. Development of dnDSA is associated with 
antibody-mediated rejection, chronic rejection and overall 
poorer graft survival. Despite these associations, the humoral 
immune response to lung allografts is yet to be 
characterised, the result of which may provide avenues for 
monitoring graft survival or intervention to prevent or impede 
rejection. In a retrospective longitudinal cohort study, the 
peripheral B and T cell subsets of patients who exhibited 
dnDSA at 3 months post-LTx and those who did not were 
analysed via flow cytometry. While there were no statistically 
significant differences in B cell subsets between the two 
groups, circulating T follicular helper cells (cTfH) were 
significantly higher at various time points post-LTx in the 
dnDSA+ group. These findings suggest the potential use of 
cTfH as a biomarker of B cell alloreactivity. 

Jennaya Christensen 
Neuroscience 
Title: To sleep or not to sleep: The 
effect of orexin modulation on 
repeptitive mild traumatic brain injury 
behavioural outcomes in adult rats 

Sleep is an essential process for healthy brain function, 
whereas sleep disturbances are a common and debilitating 
symptom of many neurological diseases and disorders, 
including traumatic brain injury (TBI). Evidence supports a 
bidirectional relationship between sleep and neurological 
disorders, wherein disturbed sleep increases the risk of 
neurological disorders, while the hallmark symptoms of these 
diseases promote sleep deprivation. The orexinergic system 
is known for its role in the promotion of wakefulness, but it 
also contributes to the progression of many neurological 
disorders. Given this, the aim of this study was to examine 
the effect of orexinergic manipulation on repetitive mild TBI 
(RmTBI) outcomes in a rat model. Since orexin-A induces 
wakefulness, it was hypothesized that increasing orexin-A 
levels would disrupt sleep and thereby exacerbate RmTBI 
impairments. To investigate this, intracerebroventricular 
cannulas (ICV) were implanted into the lateral ventricle of 
adult male Sprague Dawley rats. After a recovery period, the 
rats were randomly assigned to receive either RmTBIs or 
sham injuries spaced two days apart. The rats underwent an 
acute behavioural test battery to confirm RmTBI-induced 
impairments. Rats were then randomly assigned to undergo 
intermittent ICV injections of either orexin-A or vehicle at the 
beginning of their sleep period. A week after initiation of the 
ICV injections, the rats began a second behavioural test 
battery. Contrary to the initial hypothesis, orexin-A 
administration after RmTBI exhibits a potentially 
neuroprotective effect, as exhibited by improvements in 
openfield time in centre, rotarod average speed, and novel 
context mismatch novelty preference. This may be a result of 
orexin-A’s anti-inflammatory effects and the orexinergic 
system’s influence over areas involved in learning, memory, 
affect, and motor control. We aim to investigate this outcome 
using immunohistochemical techniques to examine changes 
in the orexinergic and neuroinflammatory systems. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Marissa Sgro 
Neuroscience 
Title: Gut Microbiome Depletion in 
Adulthood Alters Behavioural Outcomes 
in a Rodent Model of Repetitive Mild 
Traumatic Brain Injury (RmTBI) 

It is well recognized that the gut microbiome plays an integral 
role in optimal brain development and function. Recent 
literature has demonstrated the influence of mild traumatic 
brain injury (mTBI) on the gut microbiome and the brain-gut 
axis, with alterations to the gut microbiota further 
perpetuating neuroinflammation and mTBI-induced deficits. 
However, there has been no investigation into the effects that 
the microbiome may have on adult RmTBI pathophysiology 
and recovery. Importantly, understanding how RmTBI 
outcomes are influenced by the gut microbiota may assist in 
understanding risk factors in populations experiencing gut 
dysbiosis as a predictor for post-concussive 
symptomologies. Given that chronic antibiotic administration 
depletes the gut microbiome, antibiotic administration is a 
non-invasive means to manipulate the microbiome within the 
context of RmTBI. Therefore, the goal of this study was to 
investigate the effect of microbiome depletion on behavioural 
recovery from RmTBI in adulthood. Specifically, adult rats 
(44F:48M) were administered an antibiotic cocktail (F22:24M) 
or placebo (22F:24M) in their drinking water for 14 days. Rats 
were then randomly assigned to receive RmTBIs or sham 
injuries followed by a brief behavioural test battery to 
examine functional recovery. The behavioural battery 
included rotarod to investigate motor function, the elevated 
plus maze (EPM) for anxiety-like behaviour, play behaviour, 
and the hot/cold plate for pain sensitivity. Analyses of the 
fecal samples demonstrated that the antibiotic 
administration effectively depleted the gut microbiome. 
Although we are currently analysing the behavioural data, we 
anticipate that gut microbiome depleted+RmTBI adult rats 
will show greater anxiety, decreased pain sensitivity, altered 
play behaviour, and reduced motor activity when compared 
to sham and placebo treated groups. Three-way ANOVAs 
with sex (Female/Male), treatment (Antibiotic/Standard), and 
Injury (RmTBI/Sham) as factors will be run. Our results will 
inform future investigations regarding the use of specific 
probiotics for the prevention and treatment of mTBI. 
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