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MESSAGE FROM THE CHAIRS
Dear Delegates,
Welcome to the virtual inaugural Medicine, Dentistry and Health Science Graduate
Research Conference 2020 (MDHS GR Conference), a student conference for all
biomedical graduate research students that are part of the MDHS Faculty of the
University of Melbourne. The organising committee is made up of members from 11
different student society across the MDHS faculty campus. The conference schedule
consists out of 12 parallel session covering a variety of interesting topics and
accommodating our student talks as well as national and international keynote
speakers, Science Communication workshop and a Career Panel Discussion. This event
was only possible due to the generous support of the University of Melbourne and the
Graduate Student Association (GSA).
We hope that MDHS GR Conference will provide you with opportunities to listen to
national and international leaders talking about their ground-breaking research in
different biomedical fields and communicate your research to a broad scientific
audience. Despite the fact that this conference will be virtually it will give you a unique
chance to meet and network with peers from different research fields engage in
discussions. We hope that the MDHS GR Conference will inspire you with new
possibilities for your future career by listening to our invited speakers from academia
and industry.

We wish you all the best for your presentation and hope you enjoy the event and get
novel project ideas, career opportunities and new connections out of it.

Martha Blank & Alexander Anderson

(Chair & Deputy-Chair of the Medicine, Dentistry and Health Science Graduate Research Conference 2020)
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GENERAL
PROGRAM
08.00 - 08.15 Conference Opening & Welcoming Address
Professor Alex Boussioutas and Martha Blank

08.15 - 10.00 Session 1
10.00 - 10.30 Break
10.30 - 12.30 Session 2
12.30 - 13.00 Break

Virtual Socialise

13.00 - 14.30 Science Communication Workshop
Dr. Shane Huntington

14.30 - 16.00 Break

Virtual Socialise | Networking | Games

16.00 - 17.00 Careers Panel Discussion

A/Prof. Nicholas Opie | Dr. Danijela Mirosa | Dr. Ashish Sethi
Dr. Maryam Hussain | Dr. Simranpreet Kaur

17.00 - 19.00 Session 3
19.00 - 20.00 Award Ceremony & Conference Closing
Martha Blank and Alexander Anderson
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SCIENCE COMMUNICATION
WORKSHOP
Dr. Shane Huntington
Dr. Shane Huntington has been providing consulting services in
communication and strategy for over 20 years. As a successful
broadcaster, business owner, academic and strategist he draws together
experience from multiple sectors, offering clients a more detailed and
analytical approach than competitors. Shane has trained thousands of
people to communicate more effectively, especially in fields of research.
His unique and engaging style has led to him delivering programs to some
of Australia’s most prestigious institutions.

CAREERS PANEL DISCUSSION
A/Professor Nicholas Opie

Synchron Founding Director and CTO
Co-Lab Head of the Vascular Bionics Laboratory, The University of Melbourne

Dr. Danijela Mirosa

Franchise Director of Oncology for the Oceanic Cluster
Takeda Pharmaceuticals

Dr. Ashish Sethi

Postdoctoral Research Fellow
Department of Biochemistry & Molecular Biology, TheUniversity of Melbourne

Dr. Maryam Hussain
Medical Science Liaison
Boehringer Ingelheim

Dr. Simranpreet Kaur

Postdoctoral Researcher
MitoBrain Murdoch Children’s Research Institute
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NEUROSCIENCE
Neuropsychiatry and Mental Health
SCHEDULE
SESSION 1
08.15 – 08.45

Covert capture and erasure of a hippocampal-dependent fear memory
Keynote Speaker: Prof. Stephen Maren

08.45 – 09.00

A distinct thalamocortical pathway gates stress-induced binge eating
Roberta Anversa

09.00 – 09.15

09.15 – 09.30

09.30 – 10.00

9

Unraveling the consequences of childhood maltreatment: deviations from typical functional
neurodevelopment and risk for depression
Divyangana Rakesh

10

Investigating The Effects of Stimulating The Dorsolateral Prefrontal Cortex on The Vestibular Modulation of
Skin Sympathetic Nerve Activity in Humans
Sudipta Datta

11

Brains on fire – autoimmune psychosis: fact or fiction?
Keynote Speaker: Prof. Belinda Lennox

SESSION 2
10.30 – 11.00

Neuroinflammation and dopamine dysregulation in schizophrenia
Keynote Speaker: Dr. Tertia Purves-Tyson

11.00 – 11.15

Neurofilament light chain in psychiatric and neurodegenerative disorders: a 'C-reactive protein' for the brain?
Dhamidhu Eratne
12

11.15 – 11.30

Eveningness preference and mental health: Examining the relationship between increasing preference
for eveningness and trajectories of internalizing and externalizing symptoms over the adolescent period
Rebecca Cooper
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11.30 – 12.00

Optimising Antidepressant Outcomes: Clinical implications of understanding and leveraging
neurobiological mechanisms of antidepressant response
Keynote Speaker: Dr. Susanne Tye

12.00 – 12.15

Have You Been Paying Attention? Development of Neural Networks underlying Sustained Attention in
ADHD
Phoebe Thomson

14

Threat and safety reversal learning in social anxiety disorder –an fMRI study
Hannah Savage

15

12.15 – 12.30

SESSION 3
17.00 – 17.15

Neuro-cognitive comorbidities in Juvenile Absence Epilepsy
Anita Dharan

17.15 – 17.30

Altered effective connectivity of the extended face processing system in depression and its association
with treatment response
Alec Jamieson

16

Predicting depression onset in young people based on clinical, cognitive, environmental and
neurobiological data
Yara Toenders

17

Inhibitory control over reward: dependent smokers exhibit more prefrontal cortex activity during
preparatory control but reduce danterior cingulate cortex activity during reactive control
Shivam Kalhan

19

17.30 – 17.45

17.45 – 18.00
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Neuroscience

Neuropsychiatry & Mental Health
Keynote Speakers

Professor Stephen Maren
Dept. of Psychological and Brain
Science
Institute for Neuroscience
Texas A&M University
Session 1

08:15 - 08:45 am

Memories for emotional, particularly fearful, events are vivid, visceral, and
enduring. Emotional memories enable us to predict and avoid potential threats, as
well as respond to immediate danger. But dysfunction in this system can result in
anxiety, panic and post-traumatic stress disorder, for example. Dr. Maren’s
research seeks to understand the encoding, storage, retrieval, and extinction of
aversive memories, and how dysfunction in these circuits and processes
contributes to anxiety disorders and PTSD. His work integrates behavioral and
systems neuroscience methods, including in vivo electrophysiology,
chemogenetics, and optogenetics. Dr. Maren is a recipient of the American
Psychological Association Distinguished Scientific Award for an Early Career
Contribution to Psychology (2001) and the D. O. Distinguished Scientific
Contributions Award (2017). He is a Fellow of the American Psychological
Association and Association for Psychological Science, Past-President of the
Pavlovian Society, and is currently the Editor-in-Chief of Behavioural Brain
Research. He has been continuously funded by the National Institutes of Health
since 1995 and is a recipient of the 2015 McKnight Foundation Memory and
Cognitive Disorders Award.
Hippocampus-driven feed-forward inhibition of the prefrontal cortex mediates
fear relapse
Marek, R., Jin, J*, Goode, T. D. , Giustino, T. J., Wang, Q. , Acca, G. M., Holehonnur,
R., Ploski, J. E., Fitzgerald, P. J., Lynagh, T. P., Lynch, J. W., Maren, S., & Sah, P.
(2018). Nature Neuroscience, 21:384-392.

Belinda Lennox is Professor in the Department of Psychiatry, University of Oxford
and Honorary Consultant Psychiatrist in the Early Intervention in Psychosis service
for Oxford Health NHS FT. She trained in General Adult Psychiatry in Nottingham,
Oxford and Cambridge in UK. Her interests are in discovering the causes of and
developing more effective treatments for those with psychosis and in
implementing those discoveries into clinical practice. Her current research is in
the autoimmune basis of psychosis and she runs a clinic, jointly with neurologists,
to assess and treat people with autoimmune psychosis, as well as running a
clinical trial to test out this new approach.

Professor Belinda Lennox
Dept. of Psychiatry
University of Oxford
Session 1

Autoimmune psychosis: an international consensus on an approach to the
diagnosis and management of psychosis of suspected autoimmune origin.
Pollak T, Lennox B, Muller S et al 2019, Lancet Psychiatry 7(1) 93-108

9:30 - 10:00 am

6

Neuroscience

Neuropsychiatry & Mental Health
Keynote Speakers

Dr. Tertia Purves-Tyson
Neuroscience Research Australia
University of New South Wales
Session 2

10:30 - 11:00 am

The overall goal of my research is to determine the underlying neurobiology of
schizophrenia in order to translate this knowledge to develop or enhance sex steroid
and/or inflammatory based treatments for the cognitive deficits and psychotic
symptoms in schizophrenia in an age and sex specific manner. My research focuses on
the interaction between sex steroids and neuroinflammation and their role(s) in
modulating neurotransmitter systems in males and females in 1) a rat maternal
immune activation model of dopamine dysregulation and 2) in schizophrenia. My
research tools include rodent and in vitro models, postmortem brains and clinical
samples from patients (e.g. serum). I undertook my PhD implicating the mitogenactivated protein kinases in the etiology of diabetic sensory neuropathy at Manchester
University, UK, followed by a postdoctoral position at NeuRA investigating sex steroid
signaling mechanisms in pelvic autonomic and sensory neurons. An NHMRC
Biomedical Training Fellowship and a Ramaciotti Establishment grant allowed me to
investigate the effects of estrogen on signaling mechanisms on the pelvic autonomic
nervous system. I currently lead an NHMRC project grant investigating the role of
neuroinflammation and neurotransmitter systems in the improved cognition induced
by estrogen receptor modulation.
Increased levels of midbrain immune-related transcripts in schizophrenia and in
murine offspring after maternal immune activation.
Tertia Purves-Tyson, Ulrike Weber, Juliet Richetto, Debora A Rothmond, Kate
Robinson, Cynthia Shannon Weickert and Urs Meyer. Mol Psychiatry. 2019 Jun 5.
doi:10.1038/s41380-019-0434-0

Dr. Susanne Tye
Queensland Brain Institute
University of Queensland
Session 2

11:30 - 12:00 pm

Dr Susannah Tye received her PhD from Macquarie University in 2008, and went on to
complete a Postdoctoral Fellowship in Neuromodulation at the Mayo Clinic. She has
served as Lecturer in the School of Psychology at Deakin University and as Director of
the Translational Neuroscience Laboratory at the Mayo Clinic. She returned to
Australia in 2018 to establish the Functional Neuromodulation and Novel Therapeutics
Laboratory at the University of Queensland, while continuing as an adjunct Assistant
Professor of Psychiatry and Psychology at the Mayo Clinic. The overarching goal of her
research is to understand why some individuals fail to receive therapeutic benefit from
antidepressant therapies and to advance progress towards the discovery and
development of novel treatments to help this vulnerable patient population. Her
research aims to elucidate the mechanisms contributing to treatment non-response
and suicidality in refractory depression, with the overarching mission of translating
this knowledge into viable new treatment approaches for patients. Dr Tye and her
team have developed animal models for stress-induced mood dysregulation and
antidepressant treatment resistance. Studying these rodent models, they have been
able to quantify neurobiological mechanisms moderating antidepressant response to
deep brain stimulation, lithium, and novel rapid acting therapeutics, such as ketamine.
This approach is providing valuable new information about the cellular adaptations
associated with therapeutic responses that effectively counter the impact of stress and
inflammation on brain and behaviour. Complementing this, Dr Tye’s group has
developed biomarkers of antidepressant response, highlighting an important role for
metabolic dysfunction in antidepressant resistance and treatment response.
Insulin-stimulated mTOR activation in peripheral blood mononuclear cells associated
with early treatment response to lithium augmentation in rodent model of
antidepressant-resistance. Walker AJ, Price JB, Borreggine K, Sutor SL, Gogos A,
McGillivray JA, Frye MA, Tye SJ, Transl Psychiatry. 2019 Mar 15;9(1):113. doi:
10.1038/s41398-019-0434-5. PMID: 30877268
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NEUROSCIENCE
Neuropsychiatry and Mental Health
A distinct thalamocortical pathway gates stress-induced binge eating
Roberta Anversa1,2 , Erin Campbell1,2, Sarah Ch'ng1 , Andrew Lawrence1,2 & Robyn Brown1,2
1 The Florey Institute of Neuroscience and Mental Health, Mental Health Division, Parkville, Melbourne, Australia
2 The Florey Department of Neuroscience and Mental Health, University of Melbourne, Parkville, Melbourne, Australia

Binge eating is a hallmark feature of binge eating disorder and subtypes of obesity and can result in marked
psychological distress. It is well established that stress contributes to the aetiology of binge eating disorder and
precipitate binge episodes, particularly in females. However, the neurobiology of stress-induced bingeing is still poorly
understood. This study aimed to investigate the neural pathways underlying stress-induced binge eating. Female
vGlut2-Cre mice (n=27) were divided into 4 groups: naïve (n = 4), control (n = 8), stress minus reward (n = 7), and stress
plus reward (n = 8). Stress groups animals underwent a stress-induced bingeing protocol, where the mouse could
smell and see the highly palatable food but could not consume it for 15 minutes. Immediately afterwards the food
was made available. Control mice were not subjected to the stress and were simply allowed to consume the food
reward. 90 minutes after the frustration stress, animals were perfused for Fos protein immunohistochemistry. A
second cohort received stereotaxic injections of either inhibitory DREADD (AAV-hSyn-DIO-hM4D(Gi)-mCherry, n=10) or
control virus (AAV-CAG-TdTomato, n=16) in the paraventricular nucleus of the thalamus (PVT), and bilateral cannula
implants into the insular cortex. Mice were subjected to the stress-binge protocol described above. Binge-like
behaviour was associated with increased Fos-protein expression in the insular cortex (p<0.0003) and PVT (p<0.0009).
Inter-regional correlations in Fos expression revealed several correlations between brain regions involved in stress
and feeding behaviour, and hierarchical clustering identified changes in the modular organisation of the brain in
animals that displayed stress-induced binge eating when compared to other groups. Furthermore, chemogenetic
inhibition of excitatory vGlut2+ projecting neurons from the PVT to insular cortex reduced bingeing behaviour
(p<0.0024). Collectively these data suggest a distinct thalamocortical pathway that gates stress-induced binge eating in
female mice.
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NEUROSCIENCE
Neuropsychiatry and Mental Health
Unraveling the consequences of childhood maltreatment: deviations from typical functional
neurodevelopment and risk for depression
Divyangana Rakesh1, Clare Kelly 2, Nandita Vijayakumar 3, Andrew Zalesky 1,4 , Nicholas B. Allen5 & Sarah Whittle 1
1 Melbourne Neuropsychiatry Centre, Department of Psychiatry, The University of Melbourne and Melbourne Health, Victoria, Australia
2 Trinity College Institute of Neuroscience, Trinity College Dublin, Dublin, Ireland
3 School of Psychology, Deakin University, Melbourne, Australia
4 Melbourne School of Engineering, University of Melbourne, Melbourne, Australia
5 Department of Psychology, University of Oregon, Eugene, USA

Background: Childhood maltreatment is associated with lifelong psychiatric sequalae. However, our understanding of
neurobiological mechanisms responsible for this association is limited. Childhood maltreatment may confer risk for
psychopathology by altering neurodevelopmental trajectories during childhood and adolescence. However,
longitudinal research, which is essential for examining this question, has been limited.
Methods: In the current study, we investigated maltreatment-associated alterations in the development of neural
circuitry. Associations between childhood maltreatment and the longitudinal development of whole-brain resting
state functional connectivity (rsFC) were examined in 130 community residing adolescents. fMRI data was acquired at
age 16 (T1; M age=16.46 years, SD=0.52, 66F) and age 19 (T2; mean follow up period: 2.35 years).
Results: We found maltreatment to be associated with widespread longitudinal increases in rsFC, primarily between
functional networks involved in higher-order cognition such as the default mode, dorsal attention, and frontoparietal
systems. Further, we found that maltreatment was associated a delay of normative rsFC development. We also found
sex-dependent increased maltreatment-associated rsFC in males in salience and limbic circuits. Cross-sectional
analyses revealed a shift in maltreatment-related rsFC alterations, which were localized to subcortical and sensory
circuits at T1 to frontal circuits at T2. Finally, longitudinal increases in rsFC connectivity mediated the relationship
between childhood maltreatment and increased depressive symptoms.
Conclusions: To our knowledge, this is the first study to examine longitudinal maltreatment-related alterations in rsFC
in adolescents. Our findings shed light on the neurodevelopmental consequences of childhood maltreatment, and
provide evidence for their role in risk for depression.
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Investigating The Effects of Stimulating The Dorsolateral Prefrontal Cortex on The Vestibular
Modulation of Skin Sympathetic Nerve Activity in Humans
1

2

Sudipta Datta , Tye Dawood & Vaughan Macefield

1,2

1 Department of Physiology, University of Melbourne
2 Baker Heart and Diabetes Institute

Introduction: Functional magnetic resonance imaging (fMRI) studies previously performed in our laboratory have
shown that the dorsolateral prefrontal cortex (dlPFC) is active during skin sympathetic nerve activity (SSNA). In
addition, we have shown previously that sinusoidal galvanic vestibular stimulation (sGVS), a means of selectively
modulating vestibular input without affecting other inputs, can cause strong entrainment of SSNA at low frequencies
ranging from 0.08-0.18 Hz. Cortical areas implicated in vestibular control were also seen to be active during SSNA –
suggesting interactions between the dlPFC and vestibular cortices. In this study we test the effect of transcranial
alternating current stimulation (tACS), a means of selectively modulating the dlPFC, on sympathetic outflow to the
skin. We further study the interactions between the dlPFC and vestibular system by concurrently testing sGVS with
tACS on skin sympathetic outflow.
Methods: SSNA was recorded via tungsten microelectrodes inserted into the ipsilateral common peroneal nerve in 21
awake human subjects. Bipolar binaural sinusoidal GVS (± 2 mA, 100 cycles) was applied to the mastoid processes at
0.08 Hz. Transcranial alternating current stimulation (± 2 mA, 100 cycles) was applied to the right dlPFC – site F4, at
0.08 Hz. These stimulation paradigms were done on three separate occasions separately and concurrently.
Results: We continued to observe vestibular illusions such as ‘rocking side-to-side’ and motion sickness during sGVS.
Curiously, these illusory features of sGVS were not reported during tACS and were believed to be eliminated during
concurrent stimulation. Cross-correlation histograms revealed continuous entrainment of SSNA during tACS of the
dlPFC. Hence it is believed the dlPFC shares cortical pathways with the output nucleus, the medullary raphe, to
generate sympathetic outflow to the skin. Furthermore, concurrent stimulation through sGVS and tACS also presented
entrainment of SSNA. Modulation indices calculated from these cross-correlograms showed that modulation of SSNA
during combined stimulation was not significantly different (P > 0.05) from modulation seen separately during sGVS
and tACS. As illusory movements were absent and SSNA still remained, we believe that the dlPFC shares inhibitory
pathways with the vestibular system at the cortical and/or subcortical level, whilst still maintaining excitatory
contributions to the medullary raphe.
Conclusions: these observations emphasise the role of the dlPFC in regulating other cortices, such as those within the
vestibular system, as well as controlling skin arterial blood flow. Considering the commonality of vertigo disorders,
innervating the dlPFC to modulate the vestibular system can serve as a future therapeutic tool.
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Neurofilament light chain in psychiatric and neurodegenerative disorders: a 'C-reactive protein' for
the brain?
1, 2,3

4,5

3

1,2

1

Dhamidhu Eratne
, Alexander Santillo , Qiao-Xin Li , Samantha M Loi , Carolyn Chadunow , Christiane
3
4,5
4,5
1
3
3
Stehmann , Oskar Hansson , Shorena Janelidze , Christos Pantelis , Steven Collins , Colin L Masters , Dennis
1,2
Velakoulis
& The Markers in Neuropsychiatric Disorders (MiND) Study Group
1 Neuropsychiatry Royal Melbourne Hospital, Parkville, VIC, Australia
2 Melbourne Neuropsychiatry Centre, University of Melbourne and Melbourne Health, Parkville, VIC, Australia
3 The Florey Institute for Neuroscience and Mental Health, Melbourne, VIC, Australia
4 Clinical Memory Research Unit, Department of Clinical Sciences, Malmö, Sweden
5 Lund University, Lund, Sweden

Introduction: Accurate diagnosis of an early-onset neurodegenerative disorder, in particular distinguishing primary
psychiatric from neurological disorders, can be challenging. There is a need for biomarkers to reduce the diagnostic
odyssey and improve outcomes. Neurofilament light (NfL) has shown promise as a biomarker for diagnosis, staging
and prognosis in a wide range of disorders. Our ‘Biomarkers in Younger Onset Neurocognitive Disorders’ (BeYOND)
and ‘Markers in Neuropsychiatric Disorders’ (MiND) studies aim to build on our pilot study (Eratne et al, ANZJP, 2020),
to explore the diagnostic and broader utility of plasma and cerebrospinal fluid (CSF) NfL, in a broad range of
psychiatric and neurodegenerative/neurological disorders.
Methods: These studies assess plasma and/or CSF NfL concentrations in a broad range of cohorts, including: patients
assessed for neurocognitive/psychiatric symptoms at Neuropsychiatry and Melbourne Young Onset Dementia
services; Australian National Creutzfeldt-Jakob Disease Registry (ANCJDR); treatment trials in Alzheimer disease (AD)
and frontotemporal dementia (FTD); treatment-resistant schizophrenia (TRS) biobank; FTD; autoimmune encephalitis;
Niemann-Pick Type C; epilepsy; and patients in primary care with cognitive or psychiatric symptoms. The most recent
primary consensus diagnosis informed by established diagnostic criteria is categorised: primary psychiatric disorder
(PPD), neurodegenerative/neurological disorder (NND), or healthy controls (HC).
Results: Findings from 750 patients/participants indicated that CSF and plasma NfL levels were significantly elevated
in a broad range of NND compared to a broad range of PPD, and HC, with areas under the curve of >0.90 and
sensitivity and specificity >90%. As recruitment, sample analysis, data collection is ongoing, more up to date results
will be presented, as well as in-depth findings from TRS, ANCJDR, AD and FTD treatment trials, and general practice
cohorts.
Conclusion: NfL shows great promise as a diagnostic test to assist with the common, challenging diagnostic dilemma
of distinguishing psychiatric from neurodegenerative and neurological disorders. A significantly elevated NfL in a
patient with a psychiatric diagnosis should prompt consideration of neurodegenerative differentials. Plasma NfL could
dramatically alter clinical care of patients with neuropsychiatric and neurological symptoms, improving outcomes for
patients, their families, the healthcare system, and clinical trials.
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Eveningness preference and mental health: Examining the relationship between increasing
preference for eveningness and trajectories of internalizing and externalizing symptoms over the
adolescent period
1

1

1

1

Rebecca Cooper , Maria Di Biase , Sarah Whittle & Vanessa Cropley

1 Melbourne Neuropsychiatry Centre, The University of Melbourne and Melbourne Health, Melbourne, Australia

Introduction: A preference for eveningness is cross-sectionally and prospectively associated with poorer mental
health outcomes. Over the course of adolescence, a dramatic shift towards greater eveningness occurs, plateauing at
approximately 19-20 years of age. Adolescence is also a period of increased risk for the emergence of internalizing
(depression, anxiety) and externalizing (aggression, attention problem) symptoms. This study aimed to investigate the
bidirectional relationships between the trajectory of eveningness preference, and trajectories of internalizing and
externalizing psychopathology, across the adolescent period.
Methods: A sample of 245 adolescents (51% female) were assessed longitudinally at four separate time-points
between 12 and 19 years of age. Internalizing and externalizing symptoms and preference for
morningness/eveningness were assessed at all time-points. A series of linear mixed models (LMMs) were used to
estimate a random slope for each participant for each respective measure, which represented their individual change
score over time. These random slopes were inputted into a series of linear regression models to assess the influence
of change in eveningness on later (i.e. at time-point four (T4)) psychopathology, as well as change in psychopathology
on later (i.e. T4) eveningness. Sex and age-sex interactions were also tested. Models were corrected for multiple
comparisons.
Results: Across the whole sample, a preference for eveningness became more predominant over the course of the
study. This was best modelled by a negative quadratic slope, whereby a gradual shift towards eveningness occurred
from 12 to approximately 17 years of age, gradually plateauing thereafter. A steeper slope towards eveningness over
adolescence did not significantly predict internalizing symptoms, but did predict greater externalizing symptoms at 19
years of age. Changes in internalizing and externalizing symptoms over adolescence did not significantly predict a
greater tendency towards eveningness at 19 years of age. There was no effect of sex on any of the models.
Conclusion: This study provides further insight into the relationships between the trajectory of evening preference
and trajectories in internalizing and externalizing psychopathology across adolescence. The results indicate that
targeting of sleep/wake preferences earlier in adolescence may have long-term benefits for adolescent mental health.
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Have You Been Paying Attention? Development of Neural Networks underlying Sustained Attention in ADHD
1,2

Phoebe Thomson

, Charles B. Malpas

4,5

& Timothy J. Silk

1,2,3

1 Department of Paediatrics, The University of Melbourne, Melbourne, Victoria, Australia
2 Developmental Imaging, Murdoch Children’s Research Institute, Melbourne, Victoria, Australia
3 School of Psychology, Deakin University, Melbourne, Victoria, Australia
4 Melbourne School of Psychological Sciences, The University of Melbourne, Melbourne, Victoria, Australia
5 Department of Medicine, Royal Melbourne Hospital, Melbourne Medical School, The University of Melbourne, Melbourne, Victoria, Australia

Introduction: The need to sustain attention is a frequent demand in everyday life which gradually improves over the
childhood and adolescent years. Children with Attention-deficit/hyperactivity disorder (ADHD), however, often show
impairments in sustained attention, placing them at risk of poorer educational outcomes, decreased employment
rates and lower quality of life. Existing ADHD research has found that sustained attention deficits frequently persist
into adulthood, even for those in clinical remission from ADHD. Neuroimaging studies have also investigated how
within and between functional network connectivity changes across development. However, the longitudinal changes
in neural network connectivity that underpin the development of sustained attention and explain persistent attention
deficits observed in individuals with ADHD has not been investigated.
Methods: A resting state functional MRI scan and the sustained attention to response task (SART) was administered to
88 children with ADHD and 85 control children on three occasions between ages 9 and 14. Sustained attention was
measured using the ex-Gaussian parameter tau. The relationship between trajectories of sustained attention
development and intrinsic functional connectivity within and between brain networks such as the default mode and
frontoparietal control networks was assessed using generalised additive mixed modelling.
Results: There were significant main effects for age and group; sustained attention improved within individuals over
time, however children with ADHD had consistently worse sustained attention than controls across the studied age
span. There was also a main effect for functional connectivity, further explained by an interaction between functional
connectivity, age and group. When children with ADHD were aged 9, greater functional connectivity between the
frontoparietal control network and other key networks such as the default mode and salience ventral attention
networks predicted better sustained attention, however once reaching 14 years of age, better sustained attention was
observed in those with reduced (negative) between network functional connectivity. This effect was evident but
reduced in neurotypical controls.
Conclusion: While greater intrinsic connectivity between functional networks such as the frontoparietal, default mode
and salience/ventral attention networks may facilitate sustained attention in childhood, lower functional network
segregation may become detrimental to sustained attention in early adolescence particularly in individuals with ADHD
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Threat and safety reversal learning in social anxiety disorder – an fMRI study
1

2

Hannah S. Savage , Christopher G. Davey , Miquel A. Fullana

3,4

& Ben J. Harrison

1

1 Melbourne Neuropsychiatry Centre, Department of Psychiatry, The University of Melbourne & Melbourne Health, Melbourne, Victoria, Australia
2 Department of Psychiatry, The University of Melbourne, Victoria, Australia
3 Adult Psychiatry and Psychology Department, Institute of Neurosciences, Hospital Clinic, Barcelona, Spain
4 Institut d’Investigacions Biomèdiques August Pi i Sunyer, CIBERSAM, Barcelona, Spain

Introduction: Social anxiety disorder (SAD) has been linked to maladaptive forms of fear regulation, including flexibly
distinguishing between learned threat and safety signals. Few studies have examined this in young, unmedicated SAD
patients, including its neural basis.
Methods: We aimed to characterize the neural, subjective, and autonomic correlates of reversal learning in patients
with SAD (n = 41; mean age = 19.8 ± 2.4 years; diagnosis based on SCID-5-RV) and compare them to matched patients
with major depressive disorder (n = 19; mean age = 19.4 ± 2.4 years) and to healthy control participants (n = 60; mean
age 20.3 ± 1.8 years). All participants completed a threat-safety reversal learning task during functional magnetic
resonance imaging, with concurrent psychophysiology and subjective ratings recorded.
Results: Successful threat-safety updating was associated with significant activation of primary regions of interest
(anterior cingulate, insula and ventromedial prefrontal cortex), however, no significant differences were observed
between them, consistent with autonomic arousal responses, and subjective reports of task-evoked anxiety and
affect.
Conclusion: Contrary to expectations, we did not observe threat and safety reversal learning to be significantly
impaired in young people with SAD.
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Neuro-cognitive comorbidities in Juvenile Absence Epilepsy
1

1,3

Anita Dharan Stephen Bowden

2

2

, Alan Lai Andre Peterson & Wendyl D’Souza

2

1 Melbourne School of Psychological Sciences, The University of Melbourne, Parkville, VIC, Australia
2 Department of Medicine, St Vincent’s Hospital, The University of Melbourne, Fitzroy, VIC, Australia
3 Department of Clinical Neurosciences, St Vincent’s Hospital Melbourne, Fitzroy, VIC, Australia

Introduction: Juvenile Absence Epilepsy is a common but understudied epilepsy syndrome which affects young
people. Seizures typically emerge during childhood and adolescence, critical periods of neurocognitive development.
Historical misconceptions that Juvenile Absence Epilepsy is not accompanied by any disabilities beyond seizures has
led to neglect of the cognitive and psychosocial impacts of this syndrome. This study provides a novel and
comprehensive characterization of cognitive and psychological functioning in a Juvenile Absence Epilepsy cohort. We
also aim to identify neurological markers of cognitive dysfunction, using routinely acquired electroencephalography
recordings.
Methods: Thirty-nine individuals diagnosed with Juvenile Absence Epilepsy were prospectively recruited through
epilepsy specialist clinics. Measurement and analysis of cognitive abilities was guided by the Cattell-Horn-Carroll
model, the most comprehensive and empirically supported theoretical model of cognition. Self-reported
psychopathology symptoms were assessed with standardised symptom-screening questionnaires across six DSMoriented Subscales. Participants also underwent 24-hour electroencephalography brain recordings as part of standard
clinical care.
Results: Thirty-eight participants (69.9% female, mean age 26.9 years) underwent cognitive assessment.
Approximately half of the sample endorsed cognitive symptoms (53.8%). Cognitive assessment demonstrated
significant reductions across multiple cognitive abilities, including deficits in long-term memory, acquired knowledge,
and speed of thinking, compared to a normative reference group (0.5-1.5 standard deviation unit reductions).
Preliminary analysis showed that the cumulative duration of seizure activity recorded over 24-hours did not
significantly predict cognitive performance. Fifty-three percent of respondents endorsed psychological symptoms
within a clinical or borderline clinical range, most commonly depression and inattention symptoms.
Conclusion: This study addresses the scarcity of literature regarding neuropsychological comorbidities in Juvenile
Absence Epilepsy. Findings suggest cognitive deficits in Juvenile Absence Epilepsy are more widespread than
previously recognised, spanning various domains of functioning. Findings also support an increased prevalence of
psychological vulnerability in this epilepsy population. Neuropsychological comorbidities can have significant and
long-term impacts on educational and occupational attainment and quality of life for people with epilepsy. The results
of this study highlight the need for neuropsychological screening and psychoeducation to be better incorporated into
standard management practices for Juvenile Absence Epilepsy and similar syndromes. Further investigation is needed
to better understand the biological mechanisms underpinning cognitive deficits in Juvenile Absence Epilepsy.
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Altered effective connectivity of the extended face processing system in depression and its
association with treatment response
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Introduction: Emotional face processing is underpinned by a distributed network of regions which commonly
illustrate alterations in those with depression. Specifically, previous studies have associated changes to frontoamygdalar functional connectivity with symptom severity and treatment response. The directionality of these
interactions has largely been unexplored, which may have implications for how these connections contribute to
diagnostic status and treatment outcomes.
Methods: 92 unmedicated young people (mean age 20.1; 56.5% female) with moderate-to-severe major depressive
disorder and 88 healthy controls (mean age 19.8; 61.4% female) completed a fMRI emotional face processing task.
Patients were randomised to receive CBT for 12 weeks, plus either fluoxetine or placebo. Using dynamic causal
modelling, we examined functional relationships between six brain regions: the occipital face area, fusiform face area,
amygdala, dorsolateral and ventromedial prefrontal cortices (dlPFC and vmPFC) between the groups at baseline, and
between subsequent remitters and non-remitters.
Results: Alterations across key network connections including dlPFC, amygdala, and vmPFC were observed in
depressed patients. Future remission was associated with connectivity from the amygdala to dlPFC and dlPFC to
vmPFC. Leave-one-out cross-validation demonstrated that these parameters were particularly useful in predicting
outcomes in those treated with CBT and fluoxetine (r = .47 P < .001).
Conclusions: Our study clarifies the nature of alterations to the brain’s face processing network in young people with
depression, highlighting key interactions between the amygdala and prefrontal cortex. Moreover, these findings
highlight the potential utility of these interactions in predicting treatment response.

17

NEUROSCIENCE
Neuropsychiatry and Mental Health
Predicting depression onset in young people based on clinical, cognitive, environmental and neurobiological
data
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Introduction: Early onset of depression is associated with long-lasting negative consequences. Identifying adolescents at risk for
developing depression would enable the monitoring of risk-factors and the development of early intervention strategies. Using
machine learning to combine several risk factors from multiple modalities might allow prediction of depression onset.
Methods: A subsample of a multi-site longitudinal study in adolescents, the IMAGEN study, was used to predict future
(subthreshold) major depressive disorder (MDD) onset in healthy adolescents. Based on 2-year and 5-year follow-up data,
participants were grouped into: 1) developing MDD or subthreshold MDD and 2) healthy controls. Baseline measurements of 145
multi-model variables (clinical, cognitive, psychosocial and structural magnetic resonance imaging [MRI]) at age 14 were used as
input to penalised logistic regression (with different levels of penalisation) to predict depression onset in a training dataset (N=407).
The features contributing highest to the prediction were validated in an independent hold-out sample from the IMAGEN study (3
independent sites; N=137).
Results: The area under the receiver operating characteristics curve (AUROC) for predicting depression onset ranged between
0.70-0.72. Baseline severity of depressive symptoms, female sex, neuroticism, stressful life events and surface area of the
supramarginal gyrus contributed most to the predictive model.
Conclusion: This study showed that depression onset in adolescents can be predicted based on a combination of clinical, life
events, personality traits and structural MRI measures.
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Inhibitory control over reward: dependent smokers exhibit more prefrontal cortex activity during
preparatory control but reduced anterior cingulate cortex activity during reactive control
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Introduction: Reduced inhibitory control and a hypersensitivity to rewards are amongst the key deficits in addiction.
These deficits may contribute to the high persistence in drug-seeking behaviours and impulsive decision-making
found in people with a drug-dependence. Moreover, a reduced inhibitory control may significantly contribute to
increasing the chances of a relapse. A better understanding of these processes may offer insight into ways of
decreasing drug-seeking behaviours and avoiding relapse by exercising control over immediate rewards. These
differential processes of inhibiting a response and the hypersensitivity to rewards have been relatively well studied;
but is typically studied independently.
Methods: We sought to better understand how the brain exerts inhibitory control over rewards in dependent
smokers and healthy controls. We used a novel variant of the monetary incentive delay task, where we added a stop
signal component such that participants had to inhibit responses to earn a larger monetary reward. Brain activity was
recorded using functional magnetic resonance imaging (fMRI) as participants underwent this task. We estimated the
stop signal reaction times (SSRT) using the horse-race model. This is an indicator of difficulty in inhibiting a response,
as well as a measure of impulsivity.
Results: Inhibitory accuracy scores did not differ between control and dependant groups. However, the dependant
group had slower SSRTs. Suggesting that responses may be harder to inhibit for the dependent group. Brain data
showed that the dependant group had greater preparatory control activity in the middle frontal gyrus and inferior
frontal gyrus prior to successful inhibitions over reward. However, the control group had greater reactive control with
more activity in the anterior cingulate cortex during successful inhibitions. The model-based SSRT brain activity
revealed that the dependant group with slower SSRTs engage more control related prefrontal brain regions.
Conclusions: Overall, we show that whilst the inhibition accuracy scores are similar between groups, differential
neural and computational processes are used to achieve this. The dependent group has a greater difficulty in exerting
control over rewards, and as a result engages more prefrontal control regions prior to successful inhibitions.
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Professor Vassilis Koliatsos
Dept. Psychiatry and
Behavioural Sciences
Johns Hopkins University School of
Medicine
Session 1

09.30 - 10.00 am

I am mainly interested in the translational science of neural injury and repair. I trained
at Hopkins with mentors who helped launch the modern era in neurodegenerative
diseases and made seminal discoveries in Alzheimer’s disease, Parkinson’s disease and
Amyotrophic Lateral Sclerosis. I have since expanded this base to include traumatic
brain injury (TBI) both because it is a very important problem in and of itself but also
because it is a very telling model for neurodegeneration. Among my research
contributions are: the characterization of the retrograde and transsynaptic responses
of neurons to axonal lesions; the trophic responses of neurons to target-derived
neurotrophins and cytokines; and experimental trophic and stem cell therapies for
injured neurons. My current focus is traumatic axonal injury (TAI), a common
denominator of most types of TBI and a prototype of a primary CNS axonopathy. I
have worked on both axonal and non-axonal (inflammatory and systemic) factors
determining the course and outcome of TAI. I am now using high-resolution in vitro
and in vivo methods to explore the role of two molecular pathways, the universal
stress signaling pathway involving MAPK cascades and Wallerian degeneration
signaling involving NAD salvage pathways and SARM1. This research may offer
important mechanistic insights and, importantly, open therapeutic possibilities that
may be portable to other, non-traumatic degenerations. Besides my research work, I
am a practicing neuropsychiatrist and manage patients with traumatic brain injuries
and neurodegenerative diseases.
Targeted disruption of dual leucine zipper kinase and leucine zipper kinase promotes
neuronal survival in a model of diffuse traumatic brain injury.
Derek S. Welsbie, Nikolaos K. Ziogas, Leyan Xu, Byung-Jin Kim, Yusong Ge, Amit K.
Patel, Jiwon Ryu, Mohamed Lehar, Athanasios S. Alexandris, Nicholas Stewart, Donald
J. Zack & Vassilis E. Koliatsos Mol Neurodegeneration 14, 44 (2019).
https://doi.org/10.1186/s13024-019-0345-1

Richelle Mychasiuk is an Associate Professor in the Department of Neuroscience
at the Central Clinical School, Monash University. Her broad research program
uses extensive behavioural and epigenetic techniques to understand how early
life experiences modulate brain development in adolescence, with a specific focus
on the factors that regulate susceptibility to and recovery from, mild traumatic
brain injury and chronic pain.

A/Professor Richelle
Mychasiuk
Dept. of Neuroscience
Central Clinical School
Monash University
Session 2

The use of telomere length as a predictive biomarker for injury prognosis in
juvenile rats following a concussion/mild traumatic brain injury
Harleen Hehar, Richelle Mychasiuk, Neurobiology of Disease, Volume 87, 2016,
Pages 11-18, ISSN 0969-9961.

11.00 - 11.30 am
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Professor Elizabeth Bradbury
Institute of Psychiatry, Psychology &
Neuroscience
King's College London
Session 3

5.00 - 5.30 pm

Elizabeth Bradbury is Professor of Regenerative Medicine & Neuroplasticity at King’s
College London, U.K. Her research focuses on understanding the complex biology of tissue
injury and scarring following central nervous system trauma and developing regenerative
therapies aimed at promoting neuroplasticity, modulating neuroinflammation and
restoring function following paralysing injuries. She has a particular interest in extracellular
matrix and immune cell modification, novel gene therapy approaches for enabling tissue
repair and targeting high priority functions such as upper limb and hand function. She
became group leader at King’s College London in 2003 with a Career Development Award
from the U.K. Medical Research Council (MRC). Her pioneering research on inhibitory
factors in the extracellular matrix after spinal cord injury has led to matrix modification
becoming one of the leading targets for future clinical therapies. She was awarded the
Schellenberg Prize for Research 2008 by the International Foundation for Research in
Paraplegia for advances to the field of spinal cord injury, received an MRC Senior Fellowship
award in 2011, and a Suffrage Science Award in 2018 an honour awarded to leading female
scientists for their outstanding contribution to science and ability to inspire others. She is a
member of the CHASE-IT consortium (chondroitinase for injury therapy) who are
developing and testing vector-based gene therapies for treating human spinal cord injury,
and Consortium Lead for the SCI-NET Consortium who are assessing novel bioactive
mediators of tissue scarring, inflammation and extracellular matrix remodeling after spinal
cord injury.
Immune-evasive gene switch enables regulated delivery of chondroitinase after spinal cord
injury
Burnside ER, De Winter F, Didangelos A, James ND, Andreica EC, Layard-Horsfall H, Muir EM,
Verhaagen J, Bradbury EJ (2018). Brain 141:2362-2381.
Chondroitinase ABC promotes functional recovery after spinal cord injury.
Bradbury EJ, Moon LD, Popat RJ, King VR, Bennett GS, Patel PN, Fawcett JW, McMahon SB
(2002) Nature 416:636-640.

A/Professor Stuart Hodgetts
Perron Institute for Neurological
and Translational Science
University of Western Australia
Session 3

5.30 - 6.00 pm

A/Prof Hodgetts is Director of the Spinal Cord Repair Laboratory at the School of Human
Sciences at UWA and Perron Institute for Neurological and Translational Science. With over
20 years of expertise in cell based transplantation therapies he has been devoted to this
research since joining UWA in 1998, originally conducting research in neuromuscular
diseases such as muscular dystrophy. Since 2004, he has focused on the repair of the
injured spinal cord using a variety of different stem cell, gene therapy, in vivo
reprogramming, tissue engineering, neuroprotective and non-invasive strategies (such as
repetitive transcranial magnetic stimulation and the use of infra-red/near infra-red light). In
2011, he was awarded an Inaugural Mid-Career Fellowship by the Neurotrauma Research
Program of Western Australia. His Spinal Cord Repair Laboratory acts as a core facility for
other neuroscience researchers designed. to promote neuro-regeneration into the setting
of SCI toward preclinical studies. He is an Academic co-coordinator for several
undergraduate units at UWA, including Neuroscience, with supervision of over 30 Honours,
8 Masters and 17 PhD students. He was the WA Representative for Australasian
Neuroscience Society (2014-2017), convenor and co-chair for ANS 2020 meeting, and is
currently Chair of the Animal Users Group (UWA) and the UWA representative for the WA
Animal Resources Authority. With previous NHMRC and current ARC funding, he has
secured funds totalling nearly $5.5 million as Chief Investigator since 2001. He also works
closely with artists using biological materials and methods, as well as being scientific
consultant for SymbioticA’s residents.
Cortical AAV-CNTF gene therapy combined with intraspinal mesenchymal precursor cell
transplantation promotes functional and morphological outcomes after spinal cord
injury in adult rats.
Hodgetts, S.I., Yoon, Y.H., Fogliani, A., Akinpelu, E., Baron-Heeris, D., Houwers, I., Wheeler,
L., Majda, B., Santhakumar, S., Lovett, S., Duce, E., Pollet, M., Wiseman, T., Fehily, B. &
Harvey, A.R. (2018) Neural Plasticity, Article ID 9828725
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Impaired retinal function & structure in A53T mice provide new insight into how Parkinson's disease
manifests in the eye
1
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Background & Aims: Parkinson’s disease (PD) is the most common movement disorder in the developed world and
an increasing number of studies report visual problems in patients. Abnormal alpha-synuclein (α-syn) protein
deposition within the central nervous system has been recognised as one of PD’s key hallmarks, however, α-syn’s
pathophysiological mechanisms remain incompletely understood. As the eye is an embryological outpouching of the
brain, the retina is a unique place to non-invasively and directly visualise functional and structural changes in neurons
that may occur with PD pathogenesis. For the first time, this project aims to examine such changes in a wellcharacterised genetic α-syn animal model of PD.
Methods: We assessed in vivo retinal response to light (electroretinography, ERG) and thickness of retinal layers
(optical coherence tomography, OCT) in the eyes of A53T transgenic and wildtype mice at 6 and 14 months of age.
ERG responses and OCT thickness profiles were analysed to assess changes to photoreceptor, bipolar cell and outer
retinal function and structure, respectively.
Results: We found that both dark-adapted (photoreceptor, p<0.01; bipolar cell, p<0.05) and light-adapted
(photoreceptor, p<0.001; bipolar cell, p<0.0001) retinal responses were smaller in A53T mice compared to controls.
These functional deficits were associated with outer retinal thinning (p<0.0001). Importantly, we show such retinal
dysfunction progressively worsens with age (p<0.01).
Conclusion: Overaccumulation of α-syn leads to outer retinal thinning and progressive visual dysfunction. These
deficits can be identified using tools already in clinical use. Ultimately, this may inform future development of
biomarker endpoints for PD drug discovery.
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Development of autophagy-inducing peptides as a potential therapy for motor neurone disease
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Introduction: The pathological hallmark of a range of neurodegenerative diseases, including Motor Neurone Disease
(MND) is the presence of protein inclusions and aggregates in affected neurons. Aggregates progress continually from
the site of onset to disturb cellular processes, ultimately resulting in neuron degeneration. The only intracellular
degradative pathway that can purge the cells of these misfolded proteins, aggregates, and dysfunctional organelles is
autophagy. Since impaired/reduced autophagy may contribute to MND pathogenesis; upregulating autophagy offers
a potential therapeutic option. This study aimed to develop and synthesize novel pharmacological agents that have
non-toxic autophagy-inducing properties in motor neuronal NSC-34 cells.
Methods: A series of peptides analogues of the evolutionary conserved domain of Beclin1 protein, the master
regulator of autophagy, were designed and synthesized. In order to enhance the cellular uptake and increase the
cytosolic bioavailability, the peptides were cyclized through disulphide, thioether and lactam bond formation, and
conjugated to a cell-penetrating peptide (CPP) domain (a fragment of apolipoprotein E (ApoE)), and an endosomal
escape (EE) domain (hemagglutinin-2 protein (HA2)). The autophagy-inducing effect of the peptides was determined
by measuring the level of autophagosome-associated LC3-II, a marker of macroautophagy, in NSC-34 cells.
Results: We have shown that the peptides are capable of inducing autophagy at 5 micromolar concentration, which is
10-fold more potent than the previously reported Beclin1 analogues. We have also shown that cyclization and
addition of a CPP and EE domain to the Beclin peptides further increases their autophagy-inducing potency. More
importantly, the most potent peptide analogue, HA2-ApoE-Beclin-4, significantly decreased the severe and aggregateprone C9orf72 dipeptide repeat protein (poly-GR) and mutant SOD1 (A4V) protein levels. Thus, HA2-ApoE-Beclin-4 was
able to reduce the toxicity associated with the expression of these aggregate-prone proteins by reducing cleaved
caspase-3 activation.
Conclusion: This study provides in vitro evidence for a novel peptide-based approach to enhance autophagy as a
unique and safe treatment modality with potential therapeutic benefit in MND and other proteinopathies.
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Spatially mapping brain metabolism in a mouse model of Huntington’s disease
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Introduction: Huntington disease (HD) is a neurodegenerative disease, whose key pathological signature is the
formation of intracellular inclusions [1]. The exact role of inclusions in driving HD pathology, however, remains to be
clearly understood. Our lab has previously shown that the formation of huntingtin inclusions in cell culture models
correlates with the cells becoming functionally quiescent and undergoing a slow death by necrosis [2]. We
hypothesize that inclusion formation establishes cellular quiescence in vivo. Our goal is to assess the extent to which
neurons in vivo are metabolically quiescent and how this relates to the presence of inclusions in a transgenic mouse
model of HD.
Methods: We have conducted a metabolic flux analysis of neuronal membrane lipids by feeding wild-type (WT) and
R6/1, a mouse model of HD, with deuterated water to track membrane lipid turnover at asymptomatic, presymptomatic and fully-symptomatic ages of the disease. The left hemisphere of the brain was used for determining
the spatial distribution and the abundance of the brain metabolites using MALDI-TOF imaging mass spectrometry
(MALDI-IMS), while the right hemisphere has been reserved for determining lipid abundances using LiquidChromatography mass spectrometry (LC-MS).
Results: Our data points towards a change in deuterium incorporation rate in neuronal membrane lipids namely
ceramides and gangliosides, in the pyramidal layer of the hippocampus, an area that has been found to have a dense
population of inclusions using EM48-immunohistochemistry. We have also developed a novel pipeline to study in vivo
kinetics using stable isotope labelling (Deuterium) coupled with spatial metabolic approach.
Conclusion: Collectively, this data reveals age-specific changes in brain lipids, providing mechanistic insights into the
progressive changes observed in HD.
References
[1]Macdonald, M. A Novel Gene Containing a Trinucleotide Repeat That Is Expanded and Unstable on Huntington’s Disease Chromosomes. 1993.
Cell 72(6): 971–983.
[2]Ramdzan, Yasmin M., Mikhail M. Trubetskov, Angelique R. Ormsby, et al. Huntingtin Inclusions Trigger Cellular Quiescence, Deactivate Apoptosis,
and Lead to Delayed Necrosis. 2017. Cell Reports 19(5): 919–927.
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Repetitive mild traumatic brain Injury in young adult mice alters metal homeostasis and primes the
brain for neurodegeneration
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Introduction: Repetitive mild traumatic brain injury (r-mTBI), commonly experienced by athletes and military
personnel, causes changes in multiple intracellular pathways, one of which involves the tau protein. Tau
phosphorylation plays a role in several neurodegenerative conditions including chronic traumatic encephalopathy
(CTE), a progressive neurodegenerative disorder linked to repeated head trauma. Evidence from our earlier work
suggests that tau phosphorylation may be regulated by metal ions (e.g. iron and zinc), which are implicated in ageing
and neurodegenerative disorders such as Alzheimer’s disease. We hypothesised that r-mTBI would induce abnormal
tau phosphorylation and metal dyshomeostasis, driving neurodegenerative cascades and lead to progressive
functional deficits that would be exacerbated by an increasing number of impacts.
Methods: Using the controlled cortical impact model of TBI, young (3-month) male and female wildtype mice received
either 1, 3 or 5 closed head impacts (48-hour interval between injuries) and survived for 1 month following the last
impact (n=10/group). Neuronal cell populations were quantified using stereology and protein level changes via
western blot. Laser-ablation inductively coupled plasma mass spectrometry (LA-ICPMS) was used to measure metal
level changes and a battery of behavioural tests was used to assess motor function, anxiety-like behaviour and
learning/memory.
Results: We report several changes following 5 impacts including a significant loss of neurons in the cortex (26%,
p=0.04) and hippocampus (29%, p=0.04) relative to shams. At the injury site, there was a trend towards increased tau
phosphorylation (pSer396, a marker of early tau pathology, p=0.09) and significant changes in proteins that promote
kinase activity (p-GSK3, p=0.02) and decrease phosphatase activity (Pin1, p=0.05). Metal analysis revealed a significant
increase in iron and copper (but not zinc) at the injury site, as well as copper in the hippocampus and entire
hemisphere. We report significant motor deficits on the modified Neurological Severity Score (p<0.0001) and DigiGait
(p<0.05), anxiety-like behaviour on the Elevated Plus Maze (p=0.02) and no deficits in learning/memory assessed using
the Morris Water Maze and Y-maze.
Conclusion: Collectively, these data demonstrate that as early as 1-month following r-mTBI in young mice we begin to
detect changes consistent with the initiation of neurodegeneration. We anticipate that this will be a progressive
phenotype that evolves over a chronic time frame, consistent with observations in human r-mTBI cases where
pathology persists for years following the last impact. Understanding the interaction between metals, tau and r-mTBI
will pave the way for the development of targeted therapeutics in the future.
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Changes in retinal ganglion cell synaptic connectivity in response to acute intraocular pressure
elevation
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Introduction: Changes in synaptic connectivity play a crucial role in neuronal response to injury. In order to study this
process, we developed a model of acute pressure induced injury in the murine eye. Previous work showed that retinal
ganglion cell (RGC) function is impaired 3 days following injury and returns to baseline by 7-days. The aim of this study
is to investigate changes in excitatory synaptic connectivity that underlie RGC injury and recovery. We hypothesise
that changes in excitatory synaptic connectivity are underlying RGC dysfunction and recovery following pressure
elevation.
Methods: 3-month old Thy1-YFP mice underwent intraocular pressure elevation to 50 mmHg for 30 min and eyes
were collection 3- or 7-days later. Control eyes were collected from uninjured mice (n=7, per group). To investigate
structural synaptic connectivity, excitatory pre- and postsynapses and RGC dendrites were labelled using fluorescent
immunohistochemistry and imaged using high-resolution confocal microscopy. The number of paired synapses on an
individual RGC was quantified using 3D spatial thresholding using Imaris software. To investigate functional synaptic
connectivity, excitatory postsynaptic currents (EPSCs) were recorded from acutely dissected retina using whole-cell
patch-clamp electrophysiology (n=11, per group). ESPCs amplitudes were identified using an inbuilt detection
algorithm within AxographX software. The experimenter was blinded throughout and mice were allocated randomly
to experimental group.
Results: The number of paired excitatory synapses was significantly reduced 3-days following pressure elevation,
however, did not recover by 7-days. In contrast, EPSC amplitudes were reduced at 3-days and recovered to baseline
levels by 7-days.
Conclusion: These data indicate that RGC dysfunction following injury results from reduced structural and functional
synaptic connectivity. However, while functional synaptic activity recovers, structural synaptic connectivity does not.
Pilot data indicates that an increase in postsynaptic glutamate receptor density may facilitate functional recovery,
which will be investigated in future experiments.
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Introduction: Age-related macular degeneration is a leading cause of irreversible vision loss among around 10% of
people over 65 years old in developed countries. The major cell type linked with this disease is the retinal pigment
epithelium (RPE). The ageing of the RPE, and loss of immune privilege in the subretinal space between the lightsensitive photoreceptor layer and the RPE are thought to be fundamental in the development of AMD. This study
characterised the global transcriptomic changes associated with RPE immunosuppression during ageing using nextgeneration sequencing.
Methods: RPE-choroidal tissues were isolated from freshly enucleated eyes of C57BL/6J mice at 3 (young) and 22
months old (aged). Total tissue RNA was extracted. mRNA sample libraries were prepared with TruSeq Stranded
mRNA kit, and RNA-seq was performed on Illumina NovaSeq 6000 System. Differential expression analysis between
young and aged RPE-choroidal samples was conducted using edgeR package in R. Functional overrepresentation
analysis of differentially expressed genes (DEGs) was done via clusterProfiler R package.
Results: EdgeR analysis identified 5967 DEGs (FDR<0.05) between young and aged RPE-choroid. 904 DEGs showed an
absolute log2 fold change>1.5 in expression, e.g. the most dysregulated immune-modulating Orm1.
Immunosuppressive DEGs Tgfb3, Thbs1, Serpinf1 and Ctla2a were significantly downregulated in aged RPE-choroid. 17
Gene Ontology biological processes significantly overrepresented among the DEGs were linked to chemotaxis of
myeloid leukocytes and leukocyte-mediated inflammatory response (q<0.05). Comparison with previous microarray
ageing studies using RPE-choroid revealed that DEGs involved in phagocytosis and leukocyte migration in
inflammation, namely Fcerlg, Itgb2 and Syk, were also upregulated in our analysis.
Conclusion: We confirmed an age-related loss of RPE immunosuppression and immune privilege. Our observation of
Fcerlg, Itgb2 and Syk being consistently identified across different transcriptome studies suggests that these genes
may underlie the molecular mechanism for recruiting subretinal phagocytic leukocytes with age. Since excess
recruitment of leukocytes to the subretinal space and the dysfunctional RPE is a common feature in both ageing and
AMD, these genes may potentially account for the immune dysregulation leading to AMD.
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Chronic alcohol consumption leads to impaired cognitive flexibility and associated cortical cell loss
which may be recovered with abstinence
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Introduction: Relapse poses a major barrier to treating alcohol use disorder (AUD). Interestingly, cognitive function,
impaired in AUD, predicts relapse likelihood following rehabilitation. Despite this, insufficient research has focused on
recovery of this cognitive decline, which is also associated with cell and volume loss. We hypothesis that recovering
cells will improve cognitive function. Physical exercise has neuroprotective and restorative effects following acute
alcohol insult, but effects on chronic alcohol intake remain unknown. Using a rodent model, this study examines the
behavioural and neural effects of chronic alcohol consumption, then extends to examine whether changes incurred
are recoverable with abstinence and voluntary wheel running.
Methods: Male, Long-Evans Rats voluntarily consumed alcohol or calorie-matched control for 6 months, based on
intake (g/kg) they were categorised as high or low consumers. Following alcohol access, rats underwent cognitive
testing, or had their brain tissue assessed. Cognitive testing required a reversal learning touchscreen task, measuring
cognitive flexibility. Brain tissue was stained for neurons and astrocytes and populations were quantified in the
prefrontal cortex and striatum. These studies were extended for four weeks abstinence, with or without running
wheels, to ascertain whether the changes incurred were recoverable.
Results: Alcohol intake (g/kg) correlated with reversal learning performance (p<0.05), with high consumption
associated with fewer correct responses (p<0.05). In addition, alcohol-exposed rats showed decreased cell density in
the prefrontal cortex compared to controls, with a significant reduction of neurons in the medial prefrontal cortex and
orbitofrontal cortex, and no reduction in astrocytes. In the extended studies, the reversal learning deficit was no
longer present following abstinence, with or without exercise, and there was no difference in cell density between
groups.
Conclusion: Chronic alcohol consumption leads to deficits in cognitive flexibility that can be restored following
prolonged abstinence, with an associated loss and recovery of cortical cell density. This recovery is not further
facilitated by running wheel access. This is the first-time recovery of cognitive deficits has been shown using a chronic
voluntary model of alcohol intake, taking us a step closer to an easily implementable treatment to improve
rehabilitation outcomes. Given the scale and burden of Alcohol Use Disorder across Australia, these findings will
potentially have a major impact on the health of Australians, health care costs and society at large.
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Clinical relevance of the no-reflow phenomenon in humans: a novel pathological process in ischemic
stroke
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Background: Nearly half of all patients with acute ischemic stroke from large cerebral vessel occlusions (LVO) do not
improve clinically for unknown reasons despite apparent successful treatment by recanalisation of the occluded artery.
The no-reflow phenomenon, indicating impaired tissue microvascular reperfusion due to microcirculatory dysfunction
after macrovascular recanalization, has been suggested as a possible explanation and may represent a potential novel
therapeutic target to enhance tissue recovery. Although well recognised in pre-clinical stroke models and the cardiology
literature, no-reflow in human stroke has not been well-described. We investigate the prevalence, clinical-radiological
features, and associations with outcomes of this phenomenon in three international thrombectomy randomized
controlled trials with pre-specified systematic follow-up perfusion imaging.
Methods: In a pooled post-hoc analysis of the EXTEND-IA, EXTEND-IA TNK part 1 and 2 international randomised clinical
trials (n=572), patients with complete angiographic recanalisation after thrombectomy for anterior circulation LVO and
24-hours follow-up CT or MRI perfusion imaging were included. No-reflow was defined as regions of visually
demonstrable persistent hypoperfusion on perfusion (relative cerebral blood volume [rCBV] and relative cerebral blood
flow [rCBF]) maps within the infarct lesion assessed by two neurologists and verified quantitatively by >15% reduction in
rCBV or rCBF values compared to a mirror comparative region in the normal hemisphere.
Results: Regions of no-reflow were identified in 33 of 130 patients (25.3%) at 24-hours perfusion imaging, encompassed
60.2% (IQR 47.8-70.7%) of the infarct lesion, and involved both subcortical (n=26/33, 78.8%) and cortical (n=10/28, 30.3%)
regions. Patients with no-reflow had an interside 20.6% ([IQR 15.3-31.9%],p<0.00001) rCBV reduction and 18.6% (IQR 3.927.3%,p=0.0002) rCBF reduction. Baseline clinical and radiological characteristics were similar between patients with or
without no-reflow. The presence of no-reflow was associated with post-treatment adverse events and worse long-term
prognosis. Patient with no-reflow had more hemorrhagic transformations (cOR=1.79, 95%CI 2.32-15.57,p=0.0002),
greater infarct growth (ß=0.95, 95%CI0.27-1.64,p=0.007), less clinical recovery at 24-hour (NIHSS improvement, ß=-4.06,
95%CI-6.78--1.34,p=0.004) and worse functional outcome at 90-days (modified Rankin Scale≥3, cOR=1.287, 95%CI1.389.48,p=0.009) on multivariable analysis.
Conclusion: In the largest multicentre prospective dataset of patients who had post-thrombectomy perfusion
assessment to date and first study investigating the relationship between no-reflow with clinical outcomes, we
demonstrate cerebral no-reflow is common in humans and has important clinical relevance. Our data support no-reflow
as a novel pathological process implicated in human stroke. Further studies evaluating the role of no-reflow in
complications and poor recovery after treatment for ischemic stroke is warranted.
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An integrated multi-omics approach implicates the microbiome-gut-brain-axis in the pathogenesis
of Huntington’s disease
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Introduction: Huntington’s disease is a monogenic disease with complex disease pathogenesis and symptoms. The
symptoms worsen with time and include affective, cognitive, and motor impairments. Whilst majority of studies have
focused on the brain, the extent of peripheral pathology and its potential impact on the symptomatology has been
less intensely explored. The trillions of microorganisms in the gut (whose collective genome constitutes the gut
microbiome) are increasingly known as a key regulators of gut and brain function, leading to the appreciation of the
importance of the microbiome-gut-brain-axis. We have previously presented the first evidence of gut dysbiosis (the
disruption of the gastrointestinal microbiome) in the R6/1 mouse model of HD at 12 weeks of age, which corresponds
to early disease stage. Therefore, the current study aimed to identify the time point at which gut dysbiosis occurs in
HD as well as to determine potential perturbances to the functional capacity of the HD gut microbiome. In addition,
we hypothesized that the observed gut dysbiosis in HD would alter the circulatory metabolome profile, which can
cross the blood-brain-barrier and thus, impact brain function and behaviour.
Methods: To probe for alterations in the gut microbiome composition and functional capacity of R6/1 mice relative to
the healthy controls, longitudinal shotgun sequencing was performed on the fecal microbial genomic DNA from 4 to
12 weeks of age, representing young and adult stage respectively. The plasma of these same mice were collected at
12 weeks of age to determine the metabolomic profile using targeted HILIC LC-MS/MS.
Results: Gut dysbiosis was observed in R6/1 mice at 12 weeks of age, and not at any earlier time points. Importantly,
the functional capacity of the R6/1 gut microbiome was perturbed at this age. In particular, the R6/1 gut microbiome
displayed decreased nutrient harvesting capacity when compared to their wild-type littermates. Investigation of the
circulating metabolites profile revealed alterations to some of the known microbial-derived metabolites, including ATP
and pipecolic acid, in the R6/1 plasma. Additionally, statistical integration of the multi-omics data unravelled negative
correlations between several Bacteroides species and these metabolites which have known functions in the brain.
Conclusion: Together, our findings revealed that the changes in the HD gut microbiome composition occurs only
during adult stage of life and could partially impact plasma metabolome. These novel gut microbiome function and
blood abnormalities could play a part in the onset and progression of HD symptoms.
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Purification and structural characterization of TACAN, a novel ion channel implicated in pain
sensing
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TACAN (Tension-Activated-ChANnel) has recently been identified as one of the principle pain-sensing channels via
mechanotransduction which is referred to the conversion of physical forces into electrical and biochemical signals.
TACAN does not share significant sequence similarity to any known class of ion channel and thus represents a novel
class of mechanosensitive channels. Presently, the three-dimensional structure of TACAN and its gating mechanism
are unknown. Based on bioinformatics sequence analysis, TACAN is expected to comprise 5 or 6 transmembrane
helices, a 138 residue N-terminal domain and a 14 residue C-terminal domain that includes a cluster of 9 basic
residues. We have been successful in purifying TACAN using three different phospholipid membrane mimetic system;
such as detergent (DDM) and peptidisc and Saposin lipid nanoparticles (Salipro). TACAN purified in all three systems
was used for cryo-EM. TACAN-Salipro has been the most promising for high resolution data collection. TACAN-Salipro
incorporation was optimised and high resolution cryo-EM data was collected on purified fractions. Image processing
and 3D reconstruction are in progress. This study will help obtain knowledge about the structure and architecture of
the transmembrane domain, the importance of the N-terminal and C-terminal domains in channel function and the
essential residues lining the pore-forming helices. The structure of TACAN is essential to understanding the underlying
mechanisms of function of this channel which will increase our knowledge of channel structure and open the path to
developing potential inhibitors and drugs for chronic pain.
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Interrogating the mechanism of cognitive impairments as a result of diabetes in early human
neuronal development
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Introduction: The association between the dysglycaemia of diabetes and disordered human neural ontogeny
resulting in functional deficits has been established for some time. Children who develop type 1 diabetes are
observed to have developmental abnormalities in cognition, mental health, brain morphology and brain biochemistry.
Exposure to dysglycaemic conditions during pregnancy may also have ongoing impacts on cognition of the developing
infant, including lower IQ, increase incidence of ASD and ADHD.
Methods: In this study, I used cortical organoids derived from human embryonic stem cells (hESC) as a cellular model
system to examine possible mechanisms underlying the long-term detrimental consequences of dysglycaemia in the
developing brain. I first established a new media with physiological concentrations of glucose and low insulin, that are
closer to the levels found with in the human central nervous system, that support hESC neural induction and cerebral
cerebral-cortical organoid formation, as a more appropriate platform to model brain development and to investigate
neural differentiation signalling pathways impacted by abnormal glucose and insulin levels. We then transiently
exposed the cortical organoids to different combinations of glucose and insulin concentrations to mimic diabetic-like
conditions. Gene expression analyses, mass spectrometry. proteomics followed by IPA software analysis were used to
analyse the various treatment groups, and identify candidate proteins and pathways that are potentially dysregulated
in neurons, when exposed to altered glucose and/or insulin concentrations
Results: New findings highlight observed changes in canonical pathways, including axonal guidance signalling, gap
junction signalling and protein ubiquitination, in neurons cultured in hyperglycaemic and or Type 1 diabetes and
gestational diabetes conditions. Pathways critical for normal brain development.
Conclusion: These findings are significant for revealing potential pathways underlying cognitive impairments
associated with dysglycaemic conditions during early brain development.
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Sympathetic innervation of the gastric and ileal tissue in the rat
Alexandra Smith1, Martin Stebbing1, Juan Molero1& John Furness1

1 The Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Melbourne, VIC, Australia

Introduction: Inflammatory bowel disorders (IBD) are extremely debilitating disorders. These disorders are caused by
imbalances in gastrointestinal (GI) tract homeostasis. Recently, bioelectric neuromodulation has been investigated as
a therapeutic solution to treat many disorders of the GI tract by simulating or inhibiting sympathetic fibers to the GI
tract. However, the results of these have had variable success. In order for these therapies to be effective, the
anatomical innervation of the GI tract has to be further defined. Sympathetic fibers innervate much of the GI tract,
many which have their soma located in the coeliac-superior mesenteric ganglia (CSMG) in rats.
Methods: In this study sympathetic innervation, originating from the CSMG, to the ileum and the gastric corpus was
studied in rats through utilising latex fluorescent retrograde tracers. Some studies have previously been done to
define the sympathetic innervation of the gastric corpus in rats. However, upon review, soma in the CSMG of these
studies seem to be over labelled as labelling has been non-specific, utilising techniques such as Fast Blue. In the ileal
tissue there are aggregations of lymphoid tissue organised into Peyer’s patches (PP) which are the immune sensing
structures of the GI tract. The sympathetic innervation to these structures has been poorly defined.
Results: The major finding of this study were that there were more cells in the CSMG which innervate the gastric
corpus muscle layers as opposed to the gastric corpus mucosa, with less innervation from the superior mesenteric
ganglion as opposed to the coeliac ganglion. It was also found that sympathetic innervation is different in the areas of
the PP.
Conclusions: Additionally, further characterisation of sympathetic neurons which innervate the GI tract needs to be
defined by combining staining with retrograde tracing techniques in the ganglions which innervate these structures.
This will provide a better understanding of the innervation which controls many homeostatic gut processes.
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G-protein coupled receptors (GPCRs) are the largest group of integral membrane proteins, and currently more than
30% of drugs target this superfamily. α1-Adrenoreceptors belong to GPCRs which are involved in many physiological
processes in the brain and heart and consequently are linked to diseases such as heart failure and benign prostatic
hyperplasia. However, biochemical, and structural characterization as well as drug discovery is often limited by the
inherently unstable nature of membrane proteins. Currently, membrane protein including GPCRs obligatory needed
to be purified in detergent micelles to enable structure determination through X-ray crystallography and NMR. These
artificial environments can effect on the natural dynamic of the receptors and also interferes with a wide range of
downstream characterizing experiments such as NMR, MASS, ELISA, as well as pharmacological studies.
As a robust tool, Nanometer-scale discoidal phospholipid bilayers including Nanodiscs, Saposin nanoparticles, and
Peptidiscs have been introduced to tackle this challenge, providing a more native-like environment and improving
sample longevity. They all typically contain an (more) embedded membrane protein(s) in phospholipid bilayer which
all encapsulated by one or more protein belt(s). we are using Saposin nanoparticles to elucidate dynamic alteration of
α1A-adrenoceptor in NMR by probing 13CH3-Met and 19F-Cys labeled receptor upon binding of different ligands. The
completion of this project will give fundamental insights into the molecular underpinnings of ligand binding and
receptor activation.
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Understanding the effect of the disease-associated mutant on AAA+ ATPase p97
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The homohexameric AAA+ ATPase p97 plays an important role in protein homeostasis in the cell. Missense mutations
in the p97 gene cause 50% of multisystem proteinopathy (MSP) and it can affect the muscles, bone, and brain. Most of
the mutations are clustered at the N-D1 interface and one such most clinically relevant mutation is R155P. This variant
has been found to form hexamer in the same way as its wild type counterpart and has an increased ATPase activity.
However, the effect of this mutation on the structure-function behavior of p97 is not deciphered yet. Herein, with the
aid of state-of-the-art high-resolution single-particle cryo-EM technique, the structure of p97R155P with nucleotide
was solved at near-atomic resolutions. According to the results the mutant changes the conformation of the p97
during the ATPase cycle which would affect the interaction with substrate and cofactors. Analysis of the structural
information will enable us to address the effect of the disease-causing mutation and uncovers the molecular basis of
nucleotide-dependent conformational changes, driving p97 function, and design drugs that target the p97 specifically.
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