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Introduction

CCS Graduate Research Student Symposium 2023

CCS Graduate Research Student Committee (CGRSC)

The Central Clinical School Graduate Research Student Symposium is the key event

for postgraduate students at Monash Central Clinical School (CCS) to showcase their

innovative research projects to their peers, colleagues, and industry partners. The

symposium is a highlight event organised by the 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 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 Alfred Alliance institute graduate research

students.

The 2021 Symposium was the first to be held in person following the COVID-19 pandemic

and was a huge success. This year marks the 16th annual symposium, and we will again

hold the event in person, which sees the return of the popular “Chew & Chat” lunch

networking session, as well as in-depth student oral presentations and poster presentations.

The 2023 Symposium will feature a keynote presentation by Dr Gregory Stewart from the

Monash Institute of Pharmaceutical Sciences. Finally, students and staff will go head-to-

head in the iconic “Great Debate”. We endeavor to create a platform for students and staff at

the precinct to connect and grow together. Let us enjoy a fabulous day to engage with and

celebrate CCS graduate student research!
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Student Raffle Prize*  

Student Best Question Prize**

Email: cgrs-committee@monash.edu

LinkedIn: linkedin.com/company/cgrs-monash 

Twitter: @CGRS_Monash

Facebook: @CGRS.Monash

Instagram: @CGRS_Monash

* Students will gain 1 entry into the draw for each question asked 

** Awarded to students who ask an outstanding question

Oral & Poster presentations will be judged by a panel of senior academics and postdocs,

with monetary prizes given for outstanding work.

Sharing your symposium content on social media? Tag us on our socials and use

#CGRS2023

Presentations

Audience Prizes

Prizes for Outstanding Work

Oral

People's Choice $100 $100

Third Place $100 $50

Second Place $200 $100

First Place $300 $200

Poster

Connect with Us

$100

$100

mailto:cgrs-committee@monash.edu?subject=CGRSC+Symposium+Sponsorship
https://www.linkedin.com/company/cgrs-monash/about/
https://www.linkedin.com/company/cgrs-monash/about/
https://twitter.com/CGRS_Monash
https://twitter.com/CGRS_Monash
https://www.facebook.com/CGRS.Monash
https://www.instagram.com/cgrs_monash/


Sponsors
This event would not have been made possible without our generous sponsors:

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/

The 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

The Monash Graduate Association (MGA) is the representative body for all graduate research and

coursework students enrolled at Monash University. The MGA is an independent, not-for-profit

association governed by graduate students, for graduate students. Our committee was generous

supported by the conference and departmental funding offered at the MGA.

Find out more at: https://mga.monash.edu/

Central Clinical School (CCS)

Monash Graduate Association (MGA)

Monash University (PVC, major campuses)
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At Illumina, our goal is to apply innovative technologies to the analysis of genetic variation and

function, making studies possible that were not even imaginable just a few years ago. It is mission

critical for us to deliver innovative, flexible, and scalable solutions to meet the needs of our

customers. As a global company that places high value on collaborative interactions, rapid delivery of

solutions, and providing the highest level of quality, we strive to meet this challenge. Illumina

innovative sequencing and array technologies are fueling groundbreaking advancements in life

science research, translational and consumer genomics, and molecular diagnostics.

Find out more at: https://www.illumina.com/

https://www.monash.edu/
https://www.monash.edu/
https://www.monash.edu/medicine/ccs
https://www.monash.edu/medicine/ccs
https://mga.monash.edu/
https://mga.monash.edu/
https://mga.monash.edu/


10:30 - 11:30

Introductions + Keynote Speaker

Dr Gregory Stewart
“Reimagining psychiatry drug discovery: innovation and commercialisation"

11:30 - 12:30

Oral Presentations

Madeline Green, National Trauma Research Institute (Department of Surgery)

Courtney McLean, Department of Neuroscience

Lin Hsin, Department of Immunology

Emily Cockle, Department of Neuroscience

Siqi Li, Australian Centre for Blood Diseases

12:30 - 14:00

Lunch "Chew & Chat" Session

Themes

14:00 - 15:15

Oral Presentations

Jacob Bunyamin, Department of Neuroscience

Shannen Walker, Baker Heart and Diabetes Institute

Anagi Wickremasinghe, Department of Surgery

Yanie Tan, Baker Heart and Diabetes Institute 

Mon-Thanomporn Wittayacharoenpong, Department of Neuroscience

Elan L'Estrange-Stranieri, Department of Immunology

15:15 - 16:15 Afternoon Tea & Poster Session

16:15 - 16:45 The Great Debate

16:45 - 17:00 Awards & Wrap-Up

Symposium Programme
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Skill for your future career / post-doc
Overseas post-docs
Careers in industry



Dr Gregory Stewart

Keynote Speaker

Dr Greg Stewart co-leads the Molecular and Translational Drug Discovery
lab at the Monash Institute of Pharmaceutical Sciences. He is also the
Better Medicines Theme Leader at the Neuromedicines Discovery Centre
and Chief Scientific Officer and co-founder of Phrenix Therapeutics. Greg
received his PhD from Monash University in the Department of
Pharmacology for which his work focussed on molecular pharmacology of G
protein-coupled receptors. He continued this work on a neurobiology
backdrop with postdoctoral training at the Institut de Génomique
Fonctionnelle, in Montpellier, France. Greg returned to Melbourne where he
has been leading CNS-based drug discovery projects in academic and
industry settings, for the past decade. More recently, he co-founded Phrenix
Therapeutics, a small biotech seeking to discover new treatments for
cognitive dysfunction in psychiatric disorders. 

"Reimagining psychiatry drug discovery:
innovation and commercialisation"
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Dr. Gregory Stewart
Neuromedicines Discovery

Centre

Dr. Taya Collyer
Peninsula Clinical School

Dr. Elizabeth Thomas
 Dept. Psychiatry

A/Prof. Ross Dickins
Australian Centre for

Blood Diseases

Dr. Andris Cerins
Monash Alfred Psychiatry

Research Centre

A/Prof. Mastura Monif
Dept. Neuroscience

Dr. Rong Xu
Australian Centre

for Blood Diseases

Dept. Immunology
Dr. Paul Gill

Dept. Neuroscience
Prof. Vaughan Macefield

Presentation Judges
Student Oral & Poster presentations will be judged by a panel of senior academics and

post-docs, with monetary prizes given for outstanding work.

 Oral Presentations

Poster Presentations
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Dr. Eveline Mu
HER Centre

Australia



Dr. Andris Cerins
Monash Alfred Psychiatry

Research Centre

Overseas Postdocs

Ms. Gemma Hartley

Dept. Immunology

Chew & Chat: Networking Session

Skills for your future career / post-doc

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 three themed stations. This year’s

themes and participating staff are:

12:30 - 14:00
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Careers in industry

Dr. Taya Collyer
Peninsula Clinical School

Dr. Rong Xu
Australian Centre for

Blood Diseases



The Great Debate

The CGRSC Committee presents the 4th Annual Great Debate whereby Staff and

Students are pitted against each other to debate three controversial topics. Come see our

teams fight for the trophy and help decide who will be victorious!

WHO WILL TAKE HOME
THE 2023 TROPHY?

THE WINNER WILL BE DECIDED BY SYMPOSIUM ATTENDEES!

16:15 - 16:45

STUDENTSSTUDENTS

STAFFSTAFF

VS
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Right Brachiocephalic Vein Origin Intravenous Access for the

Resuscitation of Adult Trauma Patients

Abstracts
Oral Presentation 11:30 - 11:40

Madeline Green

National Trauma Research Institute (Department of Surgery)

Introduction:
Severe blood loss (haemorrhagic shock) is the most common cause of preventable death after
injury. Obtaining intravenous access for volume replacement in shocked trauma patients is
challenging due to circulatory collapse. Central venous access can be obtained via the
brachiocephalic vein origin (BCVO) with ultrasound guidance. The BCVOs appear to be
stabilized by the clavicle and sternum, and are less likely to collapse in shock. The right BCVO
(RBCVO) is preferred for access in adults as it is more superficial, larger, and straighter. A
literature review of BCVO access, a biometric analysis of CT scans patients, and a prospective
ultrasound study all suggest that RBCVO access is feasible in resuscitation of shocked trauma
patients.
Aims:
This research aims to investigate the clinical effectiveness of RBCVO access in trauma
resuscitation, whilst maintaining cervical spine alignment. This includes investigating how
RBCVO access integrates into trauma resuscitation and the comparative success rates,
complication rates and procedural difficulties of RBCVO and subclavian vein (SCV) access. 

Methods:
This study is a prospective randomised control trial comparing central venous access gained
via the RBCVO and SCV in shocked trauma resuscitation. The study was approved by the
Alfred Human Research Ethics Committee (ID 312/22) and is registered with the Australian
New Zealand Clinical Trial Registry (ACTRN12623000916640).

Results:
RBCVO access has been successful during trauma resuscitation. To date, 40 patients have
been recruited, with an 83% success rate, 65% first attempt success rate and 1.4 mean
attempts required for RBCVO access compared to a 61% success rate, 48% first attempt
success rate and mean 2.0 attempts required for SCV access.

Conclusions:
Preliminary results demonstrate that RBCVO access is feasible in trauma resuscitation. It may
provide another, potentially more reliable venous access route. This may enhance resuscitation
of haemorrhagic shock and lead to improved outcomes after injury.

11



Abstracts
Oral Presentation 11:40 - 11:50

Courtney McLean

Department of Neuroscience

Development and preliminary validation of a novel eating

disorder screening tool for vegetarians and vegans: The V-EDS

Eating disorders have one of the highest mortality of all mental illnesses but are associated with
low rates of screening and early intervention. In addition, there remains considerable
uncertainty regarding the use of current standardised screening tools in measuring eating
pathology in minority groups such as vegetarians and vegans. 

With these groups presenting as potential at-risk groups for disordered eating development, the
present study aimed to develop and preliminary validate a novel eating disorder screening tool,
the Vegetarian Vegan Eating Disorder Screener (V-EDS). We utilised a mixed-methods
approach, comprising four phases. A conceptual framework was developed from 25 community,
clinician, and lived experience interviews and used to derive a preliminary set of 163 items
(Phase 1). Phase 2 piloted the items to establish face and content validity through cognitive
debriefing interviews of 18 additional community, clinician, and lived experience participants,
resulting in a reduced, revised questionnaire of 53 items. Phase 3 involved scale purification
using Item Response Theory in analysis of 230 vegetarians and 230 vegans resulting in a
further reduced 18-item questionnaire. Phase 4 validated the screening tool in a large
community sample of 245 vegetarians and 405 vegans using traditional psychometric analysis,
including factor analysis, internal consistency, and construct validity.

This study provided strong initial support for the psychometric validity and theoretical
assumptions of the novel V-EDS screening tool. The V-EDS has the potential to increase early
intervention rates for vegetarians and vegans experiencing eating disorder symptoms, further
supporting advocacy and treatment approaches for these expanding dietary groups.
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Accurate determination of house dust mite sensitization in

asthma and allergic rhinitis through CytoBas

Abstracts
Oral Presentation 11:50 - 12:00

Lin Hsin

Department of Immunology

Background:
House dust mite (HDM) is the commonest allergen trigger globally for allergic rhinitis and atopic
asthma. To expedite accurate confirmation of allergen sensitization, we designed fluorescent
allergen tetramers to directly stain specific IgE on basophils to detect allergen sensitization
using the flow cytometric CytoBas assay.

Methods:
Recombinant proteins of major HDM allergens (component), Der f 1, Der p 1 and Der p 2 were
biotinylated and conjugated with fluorochrome streptavidins as tetramers. Blood samples from
64 HDM-allergic patients and 26 non-HDM-sensitized controls were incubated with allergen
tetramers for evaluation of basophil binding (CytoBas) and activation (BAT) with flow cytometry. 

Results:
The tetramers effectively bound and activated basophils from allergic patients but not non-
sensitized controls. CytoBas with Der p 1 as a single allergen had comparable sensitivity and
specificity (92% and 100%) to BAT (91% and 100%), similarly for CytoBas with a single Der p 2
(95% and 96%) to BAT (95% and 87%) in detecting allergen sensitization. A positive staining
for Der p 1 and/or Der p 2 was 100% sensitive and 96% specific for HDM allergy. 

Conclusions:
CytoBas has diagnostic accuracy for group 1 and group 2 HDM allergens that is comparable to
a BAT assay, but with additional advantages of multiple allergen components in a single tube
and no requirement for in vitro basophil activation. These findings endorse a single, multiplex
CytoBas assay for accurate and component-resolved diagnosis of aeroallergen sensitization in
patients with allergic asthma and/or rhinitis.
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A personalised approach to neurocognitive risk in stereo-EEG

radiofrequency thermocoagulation 

Abstracts
Oral Presentation 12:00 - 12:10

Emily Cockle

Department of Neuroscience

Objectives:
Radiofrequency thermocoagulation (RFTHC) has been posed as relatively safe from a cognitive
perspective, however, this tends to be reported in the absence of neuropsychological
assessments. The current study is the first prospective evaluation of neuropsychological
outcomes associated with stereo-EEG RFTHC in patients with focal drug resistant epilepsy.

Methods:
Thirty-nine stereo-EEG candidates (M=37.08±9.67 years, range=17–56 years, 54% female)
were prospectively recruited across two Melbourne hospitals. All patients underwent RFTHC
with a mean of 11.87 (SD=6.82, range=2-29) coagulation sites per patient. A comprehensive
neuropsychological assessment was administered before and 3-months after RFTHC
(M=104.51days, SD=29.25). Outcomes across cognitive domains were assessed at a group
level with repeated measures t-tests. Repeated measures ANOVAs compared memory and
language outcomes according to whether dominant mesial temporal lobe (mTL) structures were
coagulated. Reliable change indices were undertaken to explore changes at an individual level. 

Results:
At a group level, RFTHC was not associated with a decline on any neuropsychological
measures. Overall, reliable change analysis found 26% of patients experienced a decline in
least one cognitive domain. Subgroup analysis revealed a decline in delayed verbal recall
following RFTHC of dominant mTL structures, F(1,37)=4.46, p=0.04, 2p=0.11 medium to large
effect, although it did not remain significant after correction for false discovery rate. No
significant differences between groups in visual memory or language were observed (p>0.05).
Reliable change indices revealed 30% of patients experienced a decline in verbal memory and
20% in visual memory following RFTHC within the dominant mTL. By contrast, 14%
experienced a decline in verbal memory and 7% in visual memory following RFTHC elsewhere.
No decline was observed for language function.

Conclusions:
While these findings suggest RFTHC is cognitively benign for most functions, the results raise
the question of verbal memory decline in dominant mTL coagulation. Individualised
neuropsychological counselling is essential to avoid.
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Rapid non-invasive imaging of thrombosis with Magnetic

particle imaging (MPI)

Abstracts
Oral Presentation 12:10 - 12:20

Siqi Li

Australian Centre for Blood Diseases

Thrombosis poses significant risks to the cardiovascular system. Early detection of acute
thrombosis can prevent further development of stroke, myocardial infarction, and severe other
vascular diseases. Magnetic particle imaging (MPI) is a cutting-edge imaging technology that
uses paramagnetic Iron-based biocompatible nanoparticle to generate 3D image in a time-
efficient manner. The operating principles of MPI provides it with the attributes such as high
sensitivity, quantifiable and more importantly no radiation burden. MPI offers imaging without
background signal and not constrained by depth, making it perfect in thrombosis imaging. 

The main component of thrombus is activated platelet. Glycoprotein IIb/IIIa (GPIIbIIIa) is a
receptor that express abundantly on the membrane of platelets which goes through
conformational change upon activation. To visualize thrombus with MPI, targeted tracer was
developed by conjugating superparamagnetic particles (SPIONs) to single chain antibody
against GPIIbIIIa (scFvGPIIbIIIa SPION). The tracer indicates good sensitivity and resolution in
MPI. Furthermore, a high MPI signal were observed in ex vivo human thrombi which will allow
the translation into a platelets-rich carotid artery model.

15



Enlarged perivascular spaces density correlated with

quantitative stereo-electroencephalography epileptogenicity

markers

Abstracts
Oral Presentation 14:00- 14:10

Jacob Bunyamin

Department of Neuroscience

Objectives:
Enlarged perivascular spaces (ePVS) are parts of the glymphatic system which has been
demonstrated to be involved in many neurological conditions including epilepsy and can be
quantitated on high-resolution MRI. This study aims to determine the correlation between MRI
ePVS density with quantitative stereo-electroencephalography (SEEG) epileptogenicity
markers.

Methods:
We conducted a cross-sectional observational study in a cohort of patients implanted with
SEEG for drug-resistant focal epilepsy. Spikes, high-frequency oscillations (HFO), and fast
ripple (FR) rates were quantified using the Delphos toolbox based on 20-minute N3 sleep
recordings. SEEG contacts were classified into thermocoagulated contacts, top 10% spikes x
HFO contacts, top 10% spikes x FR contacts, and top 10% spikes contacts. Contact
coordinates were calculated using an in-house MATLAB program. ePVS from pre-implantation
T1-weighted MRI scans were identified using an automated U-Net model. ePVS density was
calculated within a spherical 10 mm radius for each voxel. Contact coordinates and ePVS
density map were co-registered using SPM12 in each patient’s native space. Statistical analysis
involved Mann-Whitney and logistic regression tests. 

Results:
4,065 SEEG contacts from 33 patients with drug-resistant epilepsy who underwent SEEG
implantation (66.7% female, mean age 35.84±10.02 years) were included for this analysis.
Mean ePVS count and volume were 156.36±100.33 and 989.31±745.18 ml respectively.
Increased ePVS density positively correlated with thermocoagulated contacts (p<0.001), top
10% spikes x HFOs (p<0.001), and top 10% spikes x FR (p<0.001) particularly in non-
hippocampus/amygdala contacts.

Conclusions:
Increased ePVS density around epileptogenic contacts may indicate impaired glymphatic
clearance in the epileptogenic zone. Longitudinal studies are necessary to determine the
correlation between thermocoagulation or epileptogenic zone resection with ePVS density.

16



Mice with polygenic mitochondrial complex I insufficiency

display motor deficits and white matter degeneration.

Abstracts
Oral Presentation 14:10 - 14:20

Shannen Walker

Baker Heart and Diabetes Institute

Background and aim:
Mitochondrial diseases encompass a number of debilitating disorders. Mitochondria are present
in almost all cells of the body and as such patients with mitochondrial disease often present
with multisystem disorders. Due to the complexity and multi-systemic nature of mitochondrial
disease, one of the biggest limitations in the field is the lack of suitable research models that
recapitulate human disease. The hybrid mouse diversity panel (HMDP) is a panel of >100
genetically diverse, inbred mouse strains originating from the interbreeding of 16 base strains.
Our lab recently analysed 107 strains from the HMDP and identified four strains that
demonstrate robust reductions in mitochondrial complex I abundance. We aim to neurologically
phenotype and investigate the molecular pathways that are altered in these novel models of
complex I insufficiency.

Methods:
We have bred 2 of these strains and aged cohorts (n=10-16), as well as their parental controls
to 12 months. We performed motor function testing and MRI across the 12-month study,
followed by molecular analysis to identify altered pathways. 

Results:
We found that these mice display a motor deficit associated with reduced balance and
coordination compared to controls demonstrated by a lower latency to fall time using rotarod.
Moreover, complex I deficient mice adopted a sliding technique for crossing the beam in the
balance beam task, rather than the faster free walking method used by both parental control
strains. Diffusion weighted imaging performed at 8 months of age demonstrates significant
white matter degeneration in the brain stem and corpus collosum which may contribute to the
motor phenotype.

Conclusions and Significance/Impact:
These motor deficits, coupled with the degeneration seen in MRI suggest a significant
neurological phenotype associated with polygenic complex I insufficiency in these mice,
highlighting these strains as a useful new model to study these conditions in a model organism.
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The evaluation of gastric emptying using nuclear scintigraphy

compared to Three-Dimensional Multi-detector Computed

Tomography (3D-MDCT) Gastric Volumetry in the assessment

of poor weight loss following sleeve gastrectomy

Abstracts
Oral Presentation 14:20 - 14:30

Anagi Wickremasinghe

Department of Surgery

Background:
Poor weight loss and weight regain are principal challenges following sleeve gastrectomy (SG).
There is a lack of standardized assessments and diagnostic tests to stratify the status post-SG
and determine whether anatomical or physiological problem exists. We hypothesised,
compared to gastric volume, gastric emptying half-time would be a more specific and accurate
marker of weight loss post-SG.

Aim:
To compare nuclear scintigraphy gastric emptying with CT volumetric analysis of sleeve
anatomy and determine the impact of anatomy on physiological function and its correlation with
weight loss.

Results:
Post-operative % total weight loss in OWL was 26.2 ± 10.5% vs 14.2 ± 10.7% in the PWL group
(p-value <0.0001). The PWL group had significantly more delayed gastric emptying half-time
than OWL (34.1 ± 18.8 vs 19.5 ± 4.7, p-value <0.0001). Gastric emptying half-time showed
statistically significant correlations with weight loss parameters (BMI; r= 0.215, p-value 0.048,
%EWL; r= -0.336, p-value 0.002 and %TWL; r= -0.379, p-value <0.001). The median gastric
volume on 3D-MDCT did not differ between the OWL 246 (IQR 50), and PWL group 262 (IQR
129.5) ml, p-value 0.515.  Nuclear scintigraphy gastric emptying half-time was the most highly
discriminant measure. A threshold of 21.2 minutes distinguished OWL from PWL patients with
86.4% sensitivity and 68.4% specificity.

Conclusion:
Nuclear scintigraphy is a potentially accurate tool in the functional assessment of sleeve
gastrectomy physiology. It appears to perform better as a diagnostic test than volumetric
assessment for patients with poor weight loss post-SG. We have established diagnostic criteria
of >21 minutes to assess sleeve failure, which is linked to suboptimal weight loss outcomes. 

Methods:
Patients >12 months post-SG, were categorised into optimal weight loss (OWL) (n=29) and
poor weight loss groups (PWL) (n=50). All patients underwent a protocolised nuclear
scintigraphy and Three-Dimensional Multi-detector Computed Tomography (3D-MDCT) Gastric
Volumetry imaging 
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Overexpression of long non-coding RNA OIP5-AS1 using

CRISPR activation promotes myotube formation and myogenic

gene expression in C2C12 cells.

Abstracts
Oral Presentation 14:30 - 14:40

Yanie Tan

Baker Heart and Diabetes Institute

Skeletal muscle diseases, such as sarcopenia and Duchene muscular dystrophy, result in a
severely compromised quality of life and even death. Unfortunately, there are still very limited
therapeutic options available. Long non-coding RNAs (lncRNAs; RNA transcripts >200
nucleotide in length that do not encode proteins) have recently emerged as novel therapeutic
targets to improve skeletal muscle regeneration due to their role as critical regulators of gene
programs under physiological and pathological conditions. Our group identified a lncRNA
termed OIP5-AS1 that is highly enriched in skeletal muscle and is shown to be upregulated
during myogenesis. While we and others have demonstrated that loss of OIP5-AS1 in C2C12
myoblasts would result in reduced formation of myotubes and myogenic gene expression,
whether activating OIP5-AS1 would be beneficial in myogenesis remains unknown. 

This knowledge gap stems in part from the challenges of overexpressing lncRNAs as they are
known to be able to act both in trans and in cis. Hence, the conventional gene overexpression
approaches using vectors/plasmids are not suitable to investigate the role of lncRNAs that work
in cis. Therefore, to investigate the effect of overexpressing OIP5-AS1 in muscle regeneration,
our study employed a cutting-edge tool termed CRISPR activation (CRISPRa) system, which
increases expression of genes from their endogenous location, to activate OIP5-AS1 lncRNA in
C2C12 myoblasts. Using this approach, we were able to achieve approximately a four-fold
increase in OIP5-AS1 mRNA expression. Subsequently, this led to a significantly enhanced
fused myotube formation and earlier expression of myogenic genes in C2C12 myoblast. Our
findings suggest that OIP5-AS1 may play a vital role in myotube fusion and indicate the
potential use of CRISPRa as a tool to investigate the role of lncRNAs in muscle regeneration. 
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Using STEREO-EEG Data to determine the optimal intracranial

venous sinus location for an endovascular seizure detection

device.

Abstracts
Oral Presentation 14:40 - 14:50

Mon-Thanomporn Wittayacharoenpong

Department of Neuroscience

There are approximately 50 million people living with epilepsy across the globe. Around 30%
are classified as having drug-resistant epilepsy (DRE). Epilepsy surgery is an alternative
treatment for this group to reduce seizure frequency or even achieve seizure freedom.
However, only 10-30% of patients with DRE are estimated to be candidates for epilepsy
surgery and of these, only 50-60% achieve seizure freedom after epilepsy surgery. The
unpredictable nature of events in patients with epilepsy significantly leads to reduced
independence and quality of life. Accurate seizure detection and prediction have gained
significant interest due to the potential to help patients avoid risky activities and take
pharmacological precautions before a seizure develops. In recent years, endovascular
electrocorticography or closed-loop electrode devices have gained attention as an alternative
approach, offering advantages such as reduced invasiveness, increased accuracy, and more
extended recording periods compared to devices with direct brain implants. However, the
sensitivity and effectiveness of an endovascular electrode array for detecting seizures, as well
as the optimal implantation location in patients with deep epileptic foci, are still in question. This
study represents the initial step in the development of a novel endovascular seizure detection
device. The primary objective of this project is to leverage stereoelectroencephalography
(SEEG) data to determine the optimal venous location for an endovascular device designed for
seizure detection. Our hypothesis for this project is that the optimal venous location for an
endovascular seizure detection device will need to be individualized, taking into account the
specific seizure and epilepsy types of each patient.
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Elan L'Estrange-Stranieri

Department of Immunology

IFN-I induces Lyn tyrosine kinase upregulation, which correlates

with immune activation and disease severity in Systemic Lupus

Erythematosus.

Oral Presentations 14:50 - 15:00

The tyrosine kinase Lyn maintains a fine balance in immune cell activation; Lyn simultaneously
promotes activation and prevents hyper-activation of immune cells by propagating signalling
from both activating and inhibitory immunoreceptors. Animal models have illustrated this
duplicitous function, as both Lyn-deficient mice and mice expressing a constitutively active form
of Lyn both develop spontaneous autoimmune pathology that resembles lupus disease due to
hyperactive B and myeloid cells. Two early human studies suggested B cells from lupus
patients exhibited reduced Lyn expression. As such, the ‘Lyn-deficient’ scenario was adopted
as the dominant view of Lyn’s role in human lupus disease. However, such studies were limited
by small sample size and rudimentary techniques. Therefore, we undertook analyses of five
large public expression datasets to more extensively investigate the role of Lyn in human lupus
disease. Unexpectedly, we found Lyn expression to be increased in lupus patients compared to
healthy controls in whole blood expression datasets. Gene Set Enrichment Analysis identified
Lyn expression to be associated with immune cell activation and type-I interferon. Lyn
expression in whole blood also served as a biomarker of disease severity, as patients with high
Lyn expression showed more severe disease than patients with low Lyn expression.  Analysis
of infiltrating immune cells from diseased kidney biopsies replicated results from blood
expression datasets. Mechanistically, type-I IFN was found to induce Lyn upregulation in
mouse and human cells, leading to Lyn-driven immune cell hyper-activation. This work
indicates that contrary to current thinking, Lyn may exert a pathogenic effect in lupus through
over-expression and suggests that Lyn kinase inhibitors may have therapeutic potential in
treating Systemic Lupus Erythematosus.
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Lauren Evans

Department of Neuroscience

Associations between in-match head acceleration events

measured by instrumented mouthguards and post-match serum

GFAP and NFL levels in amateur male Australian football

players.

Poster Presentations 15:15 - 16:15

Background:
There is increasing concern for the potential neurobiological consequences of repeated
exposure to head acceleration events (HAEs) in collision sports. No studies have investigated
how head impact kinematics from non-concussive impacts aligns with sensitive blood
biomarkers of axonal (NfL, p-tau181) and glial (GFAP) pathology.

Aim:
To quantify non-concussive head impact exposure and the association with emerging blood
biomarkers in male amateur Australian football players. 

Methods
Forty-one amateur male Australian football players from the Victorian Amateur Football
Association were recruited and underwent in-season (24h post-match) and post-season blood
collections. Twenty-six players wore custom-fitted HitIQ Nexus A9 Instrumented Mouthguards,
which measured peak linear (PLA) and rotational (PRA) acceleration per impact. Game footage
was used to verify impacts and code the match play situations in which HAEs occurred. Blood
biomarker quantification was completed using a Simoa HD-X Analyser.

Results:
In-season levels of serum GFAP (p=0.046), NfL (p=0.001), and p-tau181 (p<0.0001) were
significantly elevated compared to post-season (n=24). Maximum PLA (p=0.029) and PRA
(p=0.046) in a single game was associated with post-match GFAP levels (n=15). Similarly,
cumulative PLA (p=0.010) and PRA (p=0.009) in a single game was associated with post-match
GFAP levels (n=15). No such post-match correlations were observed for NfL and p-tau181;
however, cumulative PLA (p=0.011) and PRA (p=0.027) across two consecutive games
correlated with changes in NfL levels across this period (n=11). Tackles accounted for 41%
(n=202) of video-verified true positive HAEs (n=484). 

Conclusion:
This data suggests that non-concussive impacts sustained during one or two matches may lead
to subtle increases in blood markers linked to brain cell injury. Ongoing validation studies with a
larger, diverse sample, including females, are in progress.
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Multimodal in vivo imaging of neuroinflammation and

behavioural assessment in a rat model of post-traumatic

epilepsy

Mohit Javalgekar

Department of Neuroscience
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Conclusion: TSPO binding and MI levels assessed using PET and MRS in vivo were acutely
increased in rat brains at 1-week post-TBI and remained elevated until 1-month post-TBI,
indicating sustained microglial and astrocytic activation. Increased neuroinflammation at 1-
month post-TBI correlated with spatial learning deficits in TBI rats. Therefore, measuring
neuroinflammation via imaging techniques could be a predictive biomarker for neurobehavioural
impairments post-TBI. Ongoing work is focused on investigating the potential of these
biomarkers to predict post-traumatic epilepsy.

Results: A significant upregulation of TSPO binding was observed in the injured cortex of TBI
rats compared to sham rats at 1-week post-TBI (p= 0.0071), which remained elevated at 1-
month (p= 0.0047). Enhanced TSPO binding was also observed in the hippocampus at 1 month
(p=0.0036), and in the thalamus at 1-week (p= 0.0216) and 1-month (p< 0.0001). MI was
significantly elevated in the perilesional cortex at 1-month (p= 0.0009), and in the thalamus at 1-
week (p= 0.0287) and 1-month (p= 0.0041) time points. In the Morris water maze test, TBI
animals took significantly longer to locate the platform (p< 0.0001) and exhibited fewer platform
entries (p< 0.0353) as compared to sham animals, indicating cognitive impairment. TSPO
expression (r2= 0.3550, p= 0.0034) and MI levels (r2= 0.5127, p= 0.0002) in the thalamus of
TBI rats were significantly negatively correlated with spatial learning and memory at the 1-
month time point. Preference for sucrose (p= 0.2483) or anxiety-like behaviour (p= 0.1274) was
not significantly different between TBI and sham rats.

Methods: TBI (n=22) was induced by fluid percussion injury in Sprague-Dawley rats. Sham rats
(n=8) underwent a craniotomy only. At 1-week and 1-month post-injury, TSPO binding was
measured using a 60 min static PET acquisition after iv infusion of the radiotracer [18F]-FBR
followed by a CT scan for attenuation correction. Levels of brain MI were measured using an
MRI PRESS sequence at 9.4T. At 5 months post-TBI, neurobehavioural tests including the
sucrose preference test, plus maze and Morris water maze test were performed to assess
anhedonia, anxiety, and cognitive behaviour.

Rationale: Literature indicates that neuroinflammation could contribute to posttraumatic
epilepsy and behavioural impairment following traumatic brain injury (TBI). To establish whether
neuroinflammation may also represent a predictive biomarker, we longitudinally assessed
Position Emission Tomography (PET) and Magnetic Resonance Spectroscopy (MRS) markers
of neuroinflammation, including translocator protein (TSPO) and myoinositol (MI), after
experimental TBI in rats. We then assessed whether these outcomes related to the
epileptogenic and neurobehavioral impairments that develop after injury.
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Discussion: 
Response to ICB was associated with distinct T-cell profiles before and after one cycle of ICB, but
toxicity was linked to only minor differences. Hence, pre- and early on-treatment
immunophenotype are a promising source of response biomarkers, but further work is required to
identify drivers of toxicity.

Results:
At 6 months post ICB commencement, 14 patients (47%) failed to respond to treatment and 15
(50%) experienced severe toxicity. At baseline, non-responders had fewer circulating T cells
than controls (median, 804 vs. 1297 cells/μL), mainly due to lower CD4+ (p=0.0047) and CD8+
(p=0.0031) naive T cells, as well as higher proportions of CD8+ (p<0.0001) and CD4+
(p=0.0003) T cells expressing Ki67, and increased highly-suppressive T-regulatory cells
compared to responders. One cycle of ICB selectively expanded existing T-cell memory in all
patients, and responders showed significantly greater upregulation of Ki67 expression in CD4+
central memory (p=0.0043) and regulatory (p=0.0065) cells than non-responders. Severe toxicity
associated with small but significant changes to CD8+ T effector memory phenotype. 

Methods: 
Peripheral blood samples were collected from 30 patients with stage III-IV melanoma at baseline
and after one cycle of combination PD-1/CTLA-4 blockade, and 21 age-matched healthy
controls. Patients were classified as responders or non-responders by best overall response to
treatment, as well as grouped on the occurrence of severe toxicity. Absolute immune cell counts
were obtained at the time of sampling, and PBMCs were cryopreserved prior to spectral flow-
cytometric analysis of the T-cell compartment. 

Jack Edwards

Department of Immunology 

Response and resistance to combination immune checkpoint

blockade associate with distinct baseline and on-treatment

blood T-cell profiles in melanoma patients.

Poster Presentations 15:15 - 16:15

Introduction:
Despite the success of immune checkpoint blockade (ICB), a majority of melanoma patients fail
to respond or experience severe treatment-related toxicity. Currently, there are no biomarkers
available to predict these events. We here performed in-depth evaluation of the blood T-cell
compartment to identify reliable predictive biomarkers to rationalise ICB use. 
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Vaccine responses are shaped by the amount and specificity of

pre-existing antibody
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Using advanced animal models and administration of defined concentrations of target-specific
monoclonal Abs (mAbs) prior to immunisation, we investigated the effects of Ab in modulating
B cell responses in vivo. We found that mAbs which competed with B cells for target-binding
reduced the overall response, particularly at high doses. In contrast, mAbs which bound target
structures at a distinct site to the B cells (non-competitive mAbs), potently enhanced responses
to low affinity immunisations. All doses of non-competitive mAb promoted the production of
ASCs, resulting in a robust target-specific Ab response. Additionally, 1μg of this mAb
significantly augmented GC size (~800-fold) seven days post-immunisation and enhanced GC
persistence to day 21, fostering increased affinity of the B cell response. Mechanistically, non-
competitive mAb accelerated response initiation and molecular modifications of the mAb
highlighted a novel mode-of-action of Ab-mediated enhancement. 

Collectively, our results show that pre-existing Ab specificity and dose can substantially
modulate the immune response to vaccination. These findings provide novel insights into how
we can employ Abs to promote robust GC responses, fostering vaccine immunogenicity and
use Abs as biomarkers for rational decisions on vaccination schedules.

Vaccinations are arguably the world’s greatest medical invention, however they are not all
uniformly effective. Eliciting a B cell response is critical for vaccine-induced immunity and
typically results in the establishment of transient structures called germinal centres (GCs).
Within the GC, B cells can acquire high affinity mutations and differentiate into memory B cells
and antibody (Ab)-secreting cells (ASCs), which provide durable protective immunity. It has
been suggested that pre-existing Abs modulate B cell responses to booster vaccinations, yet
the precise mechanisms by which this occurs remains unclear.
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Functional assessment of the NOD2 signalling pathway in

patients with primary immunodeficiency
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Background:
Despite advances in genomics, many primary immunodeficient (PID) patients remain
genetically undiagnosed, limiting access to targeted therapeutics. In diagnosed antibody-
deficient patients, 70% of affected genes function in one of 5 critical immune signalling
pathways. One is downstream of nucleotide-binding oligomerization domain-2 (NOD2), a
receptor for muramyl dipeptide (MDP). We aimed to establish a robust assay to functionally
assess 3 variants of unknown significance (VUS) within this pathway. 

Methods
Whole-exome-sequencing was performed on 3 PID patients. Patients’ immune cells were
evaluated by flow cytometry for L18-MDP-induced (NOD2-dependent) production of intracellular
TNF-α. LPS-stimulated (NOD2-independent control) and unstimulated (negative control)
samples were run concurrently. 

Results:
In healthy donors, L18-MDP induced TNF-α production in 52% (range 27.9-95.9%) of
monocytes. Three patients with X-linked lymphoproliferative disease due to an XIAP mutation
had absent NOD2-dependent TNF-α production. In contrast, a patient with a heterozygous
TNFAIP3 (A20) VUS (p.Q150R) demonstrated high TNF-α production (82.8%) whilst another
with a heterozygous XIAP VUS (p.Y139C; 32%) and one with a heterozygous NOD2 VUS
(c.2546+2dupT; 29%) exhibited low TNF-α production, but all within the healthy control range. 

Conclusions:
Here we show assessment of NOD2-dependent TNF-α production is able to identify patients
with complete loss-of-function phenotypes. Due to the large spread in healthy controls, other
read-outs are required for interpretation of subtler defects, such as L18-MDP-induced p38 and
p65 phosphorylation. This ex vivo functional evaluation of immune pathways could provide
rapid insights into pathogenicity of VUS, thereby expediting genetic diagnosis and treatment in
PID patients. 
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Mixed plaque on Coronary CT Angiography predicts

atherosclerotic events in asymptomatic intermediate-risk

individuals.
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Background:
Coronary CT-Angiography (CCTA) allows for both qualitative and quantitative analysis of
atherosclerotic plaque and may be a suitable risk-modifier in assessing patients at intermediate
risk of cardiovascular events. 

Methods
One hundred intermediate-risk patients underwent double blinded CCTA. Follow-up was
conducted at ten years and data were cross referenced with the National Death Index. The
primary outcome was MACE, which was a composite of death, acute coronary syndrome
(ACS), revascularisation, and stroke. 

Results:
The median time to follow up was 9.5 years. Eighty-three patients completed follow-up interview
and mortality data were available on all 100 patients. MACE occurred in 17 (20.5%) patients,
which included two (2%) deaths, eight (10%) ACS, three (4%) strokes, and five (6%)
revascularisation procedures. Forty-seven (57%) patients had mixed plaque, which was
predictive of MACE (OR 4.68, 95% CI 1.19-18.5, p = 0.028). The burden of non-calcified and
mixed plaque, as defined by non-calcified plaque segment stenosis score, was also a predictor
of long-term MACE (OR 1.59, 95% CI 1.18-2.13, p = 0.002). Neither calcified plaque (OR 3.92,
95% CI 0.80-19.3) nor CAC score (OR 1.01, 95% CI 0.999-1.02) was associated with long-term
MACE. 
Conclusions:
The presence and burden of mixed plaque on CCTA is associated with an increased risk of
long-term MACE amongst asymptomatic intermediate-risk patients and is a superior predictor to
CAC score.

Aim: 
To determine the association of plaque components with long-term major adverse
cardiovascular events (MACE) in asymptomatic intermediate-risk patients, compared to
conventional coronary artery calcium (CAC) score.
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Inflammatory bowel disease (IBD) is a severe inflammatory disease with an increasing global
incidence. First line treatments for IBD are often associated with serious side effects and cannot
be used in children. Exclusive enteral nutrition (EEN) is an effective dietary treatment for
Crohn’s disease that is safe for children and induces remission. Through integrating
physiological, neurological, and immunological assays, we studied the effect and mechanism a
clinical EEN formula on resolving chemically induced colitis in mice. Our results demonstrated
that EEN rapidly restores body weight, which is associated with lower colonic histology score,
highlighting the effectiveness of EEN. Functionally, EEN delays whole gut transit time, reduces
frequency of faecal pallet expulsion and reduces overall diarrhoea scores, suggesting that EEN
may recover weight lose by retaining fluid. We then looked that the involvement of the local
enteric nervous system (ENS), which is responsible to gastrointestinal transit and water
balance. Immuno-histological examination revealed significant structural changes of the ENS
due to DSS but not EEN treatment, highlighting a discordance between disease progression
and ENS pathology. Lastly, our preliminary results revealed EEN treatment of DSS treated mice
resulted in elevated monocytes in the circulation and spleen and future experiments will test a
possible role for these cells in tissue healing. Overall, our data suggest that EEN is effective in
reducing colitis pathology, possibly by promoting fluid retention and tissue healing.

Haozhe Wang

Department of Immunology

Successful modelling of clinical intervention in inflammatory

bowel disease using exclusive enteral nutrition

Poster Presentations 15:15 - 16:15
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melanoma metastasis to the lymph node
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Melanoma is a disease of significant burden to the Australian community, with it accounting for
11% of the new cancer diagnosis nationally and claiming 1,281 lives in 2022. Melanoma
classically metastasises from the skin into the lymph node, where it is incompletely understood
how it disrupts the spatiotemporal interactions. Currently it is poorly understood whether cancer
hostile CD8+ T cells or NK cells are mounting an effective anti-tumour response within the
lymph node. 

To assess this, 39 patients with stage 3A-D positive lymph nodes have been collected and
slides have been processed using 7-colour multiplex immunohistochemistry. Tumour deposits
have been identified using HMB45 and MART1 staining, and T cell and NK cell infiltration into
the tumours of lymph nodes has been enumerated. Slides were analysed with HALO and will
be further analysed using SPIAT. 

There is a need to model and interrogate lymph metastasis properly in an in vivo system.  
Mouse tumours with BrafV600E and PTEN-/- under control of the Tyrosinase promoter (TBP)
have been developed into a cell line. The parent TBP cell line has been confirmed as a
melanoma using multiple methods and shown to be sensitive to NK killing in vitro. TBP injection
into C57/Bl6 mice has shown robust tumour growth, and 56% (9/16) of the cohort developing
melanoma metastasis to the lymph node within 4 weeks. TBP cells were then subjected to
broad spectrum UV irradiation three times, to develop gene damage consistent with melanoma
genesis and to increase potential neo-antigens. Injections of triple UV-ed TBP cells saw a large
increase in immune infiltration into the primary, minorly slowed tumour growth, and a reduction
to only 6% of C57/Bl6 mice (1/15) developing lymph metastasis. Therefore, this project has
investigated tumour killing within patients’ lymph nodes and developed a robust investigative
mouse model. 
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Systematic review and meta-analysis of the association

between Mycoplasma genitalium and pelvic inflammatory
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Introduction:
Mycoplasma genitalium (MG) is an established cause of non-gonococcal urethritis. However,
there are fewer data examining the association between MG and pelvic inflammatory disease
(PID). Findings from previous meta-analyses with limited number of studies differ, leading to
inconsistent international guidelines around recommendations for testing and treatment of MG
in PID. 

Aim:
Determine the association between MG and PID to inform clinical practice and health policy.

Methods
PubMed, Embase, Medline and Web of Science were searched to 06/12/2022. Included studies
were those that assessed women for PID using established clinical criteria, used nucleic acid
amplification tests to detect MG in cervico-vaginal samples, and reported ≥10 PID cases. Two
reviewers independently screened studies, extracted data and calculated odds ratios [OR] and
percentage MG positivity in PID. A third researcher adjudicated discrepancies. Random-effects
models were used to calculate summary estimates (pooled OR and for MG positivity within PID
cases) with 95% confidence intervals (CI). PROSPERO: CRD42022382156.

Results:
After duplicate removal and abstract screening, 55 full-texts were assessed for eligibility, and 24
studies were included. MG infection was significantly associated with PID (n=3 cross-sectional,
n=7 case-control, n=1 prospective cohort studies) with a pooled OR=1.59 [95% CI: 1.19-2.13].
The pooled frequency of MG detected in PID (n=22 studies) was 9.81% [95% CI: 5.48-15.10].

Discussion:
MG was associated with a 60% increase in odds of PID and was detected in one in ten PID
clinical diagnoses. Given the low expected efficacy of standard PID regimens, these data
support testing for MG in women with PID.
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Plasma cells (PC) constitute the effectors of humoral immunity by virtue of their prodigious
antibody (Ab) secretion. Abs protect against infections, which is a key tenet of vaccinology.
Importantly, Ab half-lives are relatively short (~1-14 days), so maintenance of protective titres
requires constant Ab production. Thus, long-lasting humoral immunity is reliant on the
persistence of pathogen-specific PC.

Importantly, inferred PC lifespan differs with specificity, with PC half-lives ranging from a few
months for SARS-CoV-2 to 100+ years for mumps. This work aims to elucidate the molecular
mechanisms that may underlie such dramatic differences in PC lifespans. Hence, we
established a model that permitted manipulation of B-cell activation stimuli and the subsequent
readout of PC lifespans in vivo.

In the system, activated B-cells were adoptively transferred into partially irradiated mice and the
B cells followed a program of differentiation into PC that was division-restricted. Timestamping
showed the induced PC (iPC) followed maturation kinetics of conventional PC and persisted ≥6
weeks after transfer. Using this system, we modulated B cell activation stimuli to show that iPC
formation and survival upon adoptive transfer was enhanced by T cell help via CD40L
stimulation but unaffected by early B-cell cytokine exposure. This suggests that contact-
dependent mechanisms are sufficient to program PC survival for a period of weeks. Going
forward, we look to establish if components of vaccines that generate long-lived PC can extend
survival in the transfer system. This setup provides a reductionist approach to assessing PC
survival modulators, with potential utility for vaccine design.
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attenuate diabetes associated cardiovascular diseases
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Objectives:
Diabetes is associated with an increased risk of cardiovascular disease, particularly
atherosclerosis and heart failure post myocardial infarction. This is driven by low-grade
persistent inflammation via the activation of the NLRP3 inflammasome-Gasdermin-D pathway
with subsequent secretion of the inflammatory cytokine, interleukin-1β (IL-1β), which is closely
linked to the severity of the disease process. Inflammatory cells, such as macrophages and
neutrophils have been widely reported to be a major contributor of inflammation. We
investigated whether inhibiting the Gasdermin-D pore formation, by repurposing an old
therapeutic, known as disulfiram which is used for chronic alcoholism, could reduce
inflammation and thus attenuate diabetes-associated cardiovascular disease.

Methods
Secretion of inflammatory cytokines after Gasdermin-D pore formation was assessed in
Gasdermin-D knockout and wildtype mouse bone marrow derived macrophages (BMDMs) that
were cultured in high glucose (25mM) or palmitate (200µM) settings. Disulfiram (0.1- 50µM)
was added after priming with LPS (0.1µg/ml) and activating with ATP (1mM). Inflammatory
gene expression (qRT-PCR), cell viability and ELISA of Gasdermin-D components were
assessed.
Results:
IIn Gasdermin-D knockout BMDMs, IL-1ß secretion was significantly attenuated compared to
the wildtype BMDM and remained unaffected by Disulfiram. For wildtype BMDMs, IL-1ß
secretion was further increased in cells treated with diabetic stimulus, high glucose and
palmitate, which was reduced with Disulfiram in a dose dependent manner.

Conclusions:
This study demonstrated that Disulfiram reduces inflammation by blocking the Gasdermin-D
pore formation and thus inhibits IL-1ß secretion in the diabetic setting. In the settings of
cardiovascular diseases and diabetes where activation of NLRP3 inflammasome and
Gasdermin-D significantly contributes to its disease progression, it is worth exploring the
effectiveness of Disulfiram, a safe and approved drug, in pre-clinical models of diabetes-
associated cardiovascular diseases.
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