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The aim of this symposium is to provide a forum for Early Career Researchers (ECRs) to 
present their work to fellow researchers and also to foster collaborations, enhance 
networking and bring together researchers located at the Alfred Medical Research and 
Education Precinct (AMREP). 

The AMREP ECRs come from the Central Clinical School, BakerIDI, Burnet Institute and the 
School of Public Health and Preventive Medicine. The research undertaken is a ‘broad 
church’, embracing a variety of research strands from investigation of physiological 
mechanisms at their most detailed to population health statistical analyses and data 
registries. 

Such a nexus provides great opportunities for development of cross disciplinary research 
initiatives, and for individuals to draw on a wide range of expertise for their research projects. 

See more at www.med.monash.edu.au/cecs/ecr-committee.html   

  

http://www.amrep.org.au/intranet/�
http://www.med.monash.edu.au/cecs/ecr-committee.html�
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Programme 

9.00-9.20am 
Opening address by Professor Fabienne MacKay, Deputy Head of School, Centra  
Clinical School (CCS) 

Session 1: Chair - Dr Stuart Lee, Mental Health Service Evaluation Research Officer, CCS 

9.20-9.30am 
Speaker Peter Enticott (CCS) 
The role of the mirror neuron system in the neuropathophysiology of autism spectrum 
disorders 

9.30-9.40am 
Speaker Michael Cangkrama (CCS) 
Analysis of Grainyhead-like family transcription factors in skin barrier function 

9.40-9.50am 
Speaker Judy Lowthian (DEPM) 
Population changes do not explain rising demand for emergency care by the elderly 

9.50-10.00am 
Speaker Jacqueline Flynn (Burnet) 
Unmasking molecular mechanisms involved in HIV subtype C pathogenicity 

10.00-10.10am 
Speaker Sebastian Dworkin (CCS) 
Grhl3 regulates endothelin-1 to form the lower jaw 

10.20-11.00am Morning Tea 

Session 2: Chair - Dr Hao Lu, Post-doctoral Scientist, CCS 

11.00-11.10am 
Speaker Cath Latham (Burnet) 
Vesicle budding by protein coats: a membrane-bending tug of war 

11.10-11.20am 
Speaker Megan Bohensky (DEPM) 
Adverse outcomes associated with knee arthroscopy: a population-based cohort study 

11.20-11.30am 
Speaker Oanh Nguyen (CCS) 
CMV reactivation rather than persistent alloantigen drives a specific cross-reactive T cel  
repertoire 

11.30-11.40am 
Speaker Neil Bailey (CCS) 
Post traumatic brain injury depression resembles typical depression in neural activity 

11.40-11.50am 
Speaker Erika Duan (CCS) 
Chasing macrophage alterations in lung disease 

12.00-12.50pm Lunch accompanying poster display 

12.50-1.00pm 
Closing Remarks and Awarding of Prizes by Dr Lachlan Gray, NHMRC Postdoctora  
Fellow, Burnet, and CCS ECR Committee President and Chair 

The panel of judges: 

    
A/Prof Rob Medcalf 
(CCS, ACBD) 

A/Prof Mark Wright  
CCS, Dept Immunology) 

A/Prof David Anderson 
(Burnet, Centre for 
Immunology) 

A/Prof Heidi Drummer 
(Burnet, Centre for 
Virology)  
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Abstracts for Oral Presentations 

Session 1: 9.20-9.30am 

Peter Enticott (CCS, Monash Alfred Psychiatry Research Centre)   

The role of the mirror neuron system in the neuropathophysiology of autism spectrum disorders  

Background: Autism spectrum disorders (ASD) are a group of devastating neurodevelopmental conditions that 
affect as many as 1 in 88 children. They are primarily characterised by impairments in social relating and 
communication. A recent yet controversial model suggests that ASD may be underpinned by a disruption of mirror 

neurons, which are brain cells that have been linked to imitation, empathy, and interpersonal understanding. 

Methods: Individuals with ASD and matched controls completed separate transcranial magnetic stimulation (TMS) and functional 
magnetic resonance imaging (fMRI) investigations of the mirror neuron system. This involved observing and performing simple hand 
movements that varied in content (e.g., goal-directed reaching, interactive gesturing). 

Results: TMS revealed that individuals with ASD showed reduced mirror neuron activity during the observation of goal-directed hand 
movement, and this was significantly associated with increased social impairments. These findings were extended in our fMRI study, 
where the ASD group showed reduced mirror neuron activity in left inferior frontal gyrus but greater bilateral activation in inferior 
parietal lobule. A subsequent TMS study, however, showed no evidence of reduced mirror neuron activity in ASD during the 
observation of individual and interactive hand gestures. 

Conclusions: There is evidence to suggest that a reduction of prefrontal mirror neuron activity in ASD is linked to social symptoms. 
Enhanced parietal mirror neuron activity mat reflect a compensatory mechanism. Nevertheless, there are instances in which the mirror 
neuron response in ASD appears appropriate. Thus, it is debatable as to whether mirror neurons are truly involved in the 
neuropathophysiology of ASD, or are simply an epiphenomenon of abnormal attention and visual processing. 

Session 1: 9.30-9.40am 

Michael Cangkrama (CCS, Department of Medicine) 

Analysis of Grainyhead-like Family Transcription Factors in Skin Barrier Function 

The grainy head (grh) transcription factor is a critical regulator of diverse aspects of Drosophila development. It is 
expressed predominantly in the surface ectoderm, where it is responsible for the formation and maintenance of the 
integument. Grh mutants exhibit grainy and discontinuous head skeletons and flimsy cuticles.  

Previous work in our laboratory have identified and characterised three mammalian homologues of grh. These genes, known as Grainy 
head-like (Grhl) 1, -2, and -3, demonstrate remarkable conservation of sequence, expression, and function across more than 700 million 
years of evolution particularly in the key functional domains for DNA-binding and protein dimerization. Previous studies of the three 
genes in this family have also defined critical roles in skin development, in the context of wound repair, barrier formation and 
epidermal morphogenesis.   

Each of these transcription factors has distinct functions, which are presumably mediated through activation (or repression) of specific 
target genes. In the studies reported here, we have employed genetic and biochemical approaches, such as gene expression profiling, 
phylogenetics and DNA-protein complex binding assays to identify the key target genes for formation and maintenance of the skin 
barrier function of the adult epidermis. We have discovered previously unreported key target genes of Grhl family, which are essential 
for skin barrier formation and maintenance. Of major interest was our identification of the cross-linking enzyme Transglutaminase1 
and -5 as the central Grhl target for formation and maintenance of the epidermal barrier. These studies will be a major significance, as 
it represents the first example of genetically-induced loss of pre-established skin barrier function using the conditional knock-out mice 
model, and as such, provides a conduit into understanding the molecular mechanisms of maintaining barrier function in the adult 
epidermis. It also identifies the Grhl factors as potential therapeutic targets in human diseases in which the skin barrier function is 
compromised, such as infant prematurity, burns, atopic dermatitis, and psoriasis, and will provide a scaffold for the development of 
therapeutic interventions for these disorders. 
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Session 1: 9.40-9.50am 

Judy Lowthian (DEPM,  Centre of Research Excellence in Patient Safety) 

Population changes do not explain rising demand for emergency care by the elderly 

Objective: The aim of this research program (5 studies) was to analyse the main elements of increasing demand for 
emergency services across metropolitan Melbourne (pop 4.2 mil) with a special focus on clarifying the impact of an 
ageing population. Despite a number of initiatives by health care funders (in this case State Government) and service 

providers, demand continues to rise. This issue has major implications for quality of care and future planning and resourcing.  

Methods: Longitudinal analyses were undertaken of >10,000,000 patient episodes comprising emergency ambulance transportations 
(1995-08), hospital ED presentations (2000-09) and hospital admissions through EDs (2000-09), using unique population-based datasets 
and data linkage. Numbers and rates of transportations, ED presentations and emergency admissions; and ED and hospital length of 
stay (LOS) were analysed. Predictive modelling forecast future demand; and regression models evaluated the effects of multiple factors 
on these outcomes. A descriptive study explored elderly patient viewpoints on their needs for urgent care. 

Results: The volume and rates of utilisation of all emergency healthcare services over the study periods increased beyond that 
expected from population changes. Emergency transportations rose by an average annual rate of 4.8% (95%CI 4.3%to5.3%); the 
greatest increase in usage by the elderly. Predictive modelling suggested further increases up to 69% by 2015.  

Investigation of the trends in ED presentations identified similar increasing disproportionate representation of the elderly. ED 
attendances by all age groups rose annually by 3.6% (95%CI 3.4%to3.8%). ED LOS increased over the study period for older, more 
acutely unwell patients requiring hospital admission. The number of elderly patients re-attending ED ≥3 times within a 12 month period 
doubled in a decade, contributing to 23% of total elderly visits in 2008/09.  

Further analysis of patients admitted to hospital from EDs identified a growth in emergency hospital admissions, driven by a 60% 
increase in the number of single day/overnight admissions, representing an average annual growth rate of 6.1% (95%CI 5.7% to 6.5%). 
The elderly were disproportionately represented amongst these short-stay admissions.  

Because of the disproportionate increase in utilization by the elderly, interviews were conducted with patients of low urgency, aged≥70 
years, who could have chosen to use alternative providers. The main reasons underpinning ED attendance were expectations for timely 
specialist care for chronic conditions and reduced accessibility to primary care including home visits. 

Conclusion: There is a continuing increase in demand for emergency care by the elderly that is greater than population growth. 
Expectations of care for the elderly, by patients and their carers are increasing, and EDs might not be best placed to manage this. The 
solution probably lies in a community-based system of care currently not available.          

Session 1: 9.50-10.00am 

Jacqueline Flynn (Burnet, Centre for Virology) 

Unmasking molecular mechanisms involved in HIV subtype C pathogenicity 

Introduction: The majority of HIV pathogenesis studies have been conducted in subtype B HIV with little known about 
subtype C HIV (C-HIV), despite C-HIV being the predominant subtype. The pathogenesis of C-HIV is distinct from B-HIV 

and other subtypes and is likely to involve unique genetic, structural and functional changes in the C-HIV envelope glycoproteins (Env). 
Thus we aim to investigate novel env-receptor interactions which are likely to be important in the pathogenesis of C-HIV. 

Methods: We established a unique cohort of 21 clinically well-characterised anti-retroviral therapy naive subjects from Zimbabwe who 
progressed from chronic to advanced stages of disease over a 3 year period. Functional C-HIV Envs (n=323) were cloned longitudinally 
from subjects’ plasma at 3 timepoints and the Envs were phenotyped for CCR5 and/or CXCR4 usage and have been sequenced in their 
entirety. The ability of luciferase reporter viruses pseudotyped with each Env to use CCR5 and/or CXCR4 for HIV-1 entry was 
determined using NP2 and U87 cell lines. The ability of the Envs to use alternative co-receptors (CCR3, CCR8, FPRL-1) was also 
characterised in NP2 cell lines. 

Results: All Envs were confirmed by phylogenetic analysis to be C-HIV. The majority of Envs (91%) used CCR5 for cellular entry. 
Interestingly, two subjects used CXCR4 at later timepoints, with one subject completely switching from CCR5 to CXCR4 usage. This 
subject displayed strong CCR5 usage in the presence of an intermediate level of FPRL-1 usage earlier in disease pathogenesis and 
switched to CXCR4 usage at late timepoints (and intermediate CCR3 usage) with no residual CCR5 usage. 

Combined with the surprisingly infrequent CXCR4 usage by Envs later in disease progression in C-HIV, there was a large degree of 
discordance between in-vitro coreceptor phenotype results and the predicted phenotype results based on Env V3 sequence. Thus, this 
highlights the need for in-vitro analysis of co-receptor usage in C-HIV subjects, with particular importance to choice of anti-retroviral 
therapy.  

Conclusion: In contrast to subtype B HIV, only a small proportion of C-HIV subjects altered co-receptor usage in advanced stages of 
infection. Interestingly in one subject who did undergo a co-receptor change this was a complete switch to variants using CXCR4. 
Additionally, the predicted phenotypic analysis was not concurrent with in-vitro co-receptor usage, underscoring the importance of 
functional phenotype assays for deciding whether CCR5 antagonists should be used for treating C-HIV infection. 
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Session 1: 10.00-10.10am 

Sebastian Dworkin (CCS, Department of Medicine) 

Grhl3 regulates endothelin-1 to form the lower jaw  

Understanding the mechanisms which govern development of the facial skeleton has significant implications for 
peri-conceptional treatment and subsequent care of patients with craniofacial defects. Our studies show that a 
highly conserved gene family, the Grainy head-like (Grhl) transcription factors, regulates patterning of the 

vertebrate craniofacial skeleton. Loss of family members Grhl2 (mouse), xGrhl2 (Xenopus) and zgrhl3 (zebrafish) leads to severe 
craniofacial defects. Through interrogation of a customised genomic dataset and ChIP assays, we have identified the key lower jaw-
patterning molecule endothelin-1 (edn1) as a direct target gene of zgrhl3. The expression of zgrhl3 in the pharyngeal ectoderm co-
localises with the critical source of edn1 signalling in this tissue, and loss of zgrhl3 in zebrafish phenocopies all known vertebrate edn1-
deficient mutants, with respect to loss of patterning markers and defective craniofacial skeleton formation. Both grhl3 and edn1 
operate within a linear pathway, and rescue of fish lacking zgrhl3 by injection of edn1 mRNA restores both pharyngeal marker 
expression and subsequent lower jaw formation. Our study identifies a novel transcriptional regulator of a well-characterised pathway 
in vertebrate jaw development. 

Session 2: 11.00-11.10am 

Catherine Latham (Burnet, Centre for Virology) 

Vesicle budding by protein coats: a membrane-bending tug of war  

Eukaryotic secretory proteins exit the endoplasmic reticulum via transport vesicles generated by the essential COPII 
protein coat. The outer coat, Sec13/Sec31, forms a scaffold that likely enforces curvature (1,2), although the 
biophysical mechanism underlying membrane deformation is unclear. By exploiting “bypass-of-sec-thirteen” (bst) 

mutants in budding yeast, where Sec13p is dispensable (3), we probed the relationship between a compromised COPII coat and the 
cellular context in which it can still function. Our genetic and biochemical analyses suggest that membranes that contain cargoes with 
an asymmetrical topology necessitate a more rigid coat, containing Sec13, to bend the membrane and bud vesicles. We have 
demonstrated using in vitro assays that Sec31p can be recruited to the COPII coat and form vesicles in the absence of Sec13p. We 
reasoned that the role of Sec13p is to stabilise and limit flexibility of the outer coat during vesicle formation in wild-type membranes 
where rigid asymmetrical cargo molecules are present. To address this, we mutated the outer COPII coat to increase or decrease its 
flexibility then assessed the mutants in vivo. We have already defined several COPII mutants that support the role of Sec13p in outer 
coat rigidity. One such Sec31p mutant can mimic the rigidity of the intact Sec13/31p complex by removal of its flexible regions, and 
remarkably, it is sufficient for viability independent of bst mutations. We propose that Sec13p rigidifies the COPII cage, increasing its 
membrane-bending capacity; this structural integrity is not required when certain mutations, like bst mutations, render the membrane 
more readily deformed. This study provides new insights into the influence of the cargo-loaded membrane on membrane curvature 
with broad implications for the effects of the membrane environment at sites of vesicle budding from cellular membranes. 

Session 2: 11.10-11.20am 

Megan Bohensky (DEPM,  Centre of Research Excellence in Patient Safety) 

Trends in the utilisation of knee arthroscopies among a population-based cohort in Victoria, Australia 2000-2009 

Background: There is limited population-based data examining adverse outcomes in knee arthroscopy.  Further 
examination of complications using population-based data is indicated to help surgeons better inform their patients 
about risks associated with knee arthroscopy procedures.   

Methods: Retrospective, longitudinal cohort study of  1,187,459  elective orthopaedic admissions including orthopaedic procedures 
using routinely collected public and private hospital data linked to death registry data from 1 July 2000 to 30 June 2009. 

Main outcome measures: In-hospital adverse outcomes known to be complications of knee arthroscopy based on the literature.  We 
identified complications within re-admissions up to 30 days after the procedure and risk factors associated with these.  Pulmonary 
embolism (PE) and deep vein thrombosis (DVT) within 90 days of the arthroscopy episode were also examined.   

Results: There were 180,717 episodes involving only an arthroscopy for 150,490 patients during the time period.  The most common 
adverse outcomes within 30 days were DVT (579, 0.32%), effusion and synovitis (154, 0.09%), PE (147, 0.08%) and haemarthrosis (134, 
0.7%).  The 30-day orthopaedic readmission rate was 0.77% and there were 55 deaths (0.03%).  Within 90 days of arthroscopy, we 
identified 1.0 pulmonary embolism per 1,000 procedures and 3.6 DVT events per 1,000 procedures.  Logistic regression analysis 
identified potential risk factors for complications were age, presence of comorbidity, marital status, major mechanical issues and 
having the procedure performed in a public hospital. 

Conclusions:  Our study confirms that there is risk associated with knee arthroscopy, and has identified risk factors for adverse 
outcomes. This information will help clinical practice and better inform guidelines for the peri-operative management of knee 
arthroscopies. 
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Session 2: 11.20-11.30am 

Oanh Nguyen (CCS, Respiratory Medicine) 

CMV reactivation rather than persistent alloantigen drives a specific cross-reactive T cell receptor repertoire  

Introduction: Clinical and sub-clinical HCMV reactivation continues to influence lung transplant outcomes. Cross-
reactivity of anti-viral memory T cells against donor-specific HLA may be a contributing factor. We identified a novel 
cross-reactive HLA-A2-restricted CMV-specific cytototoxic T-cell lymphocyte (CTL) recognising the CMV-specific 

NLVPMVATV (NLV) epitope and the alloantigen HLA-B27. Here, we examine the TCR clonal distribution in a healthy individual (HLA-A2) 
and a lung transplant recipient (LTR; HLA-A2 recipient, B27 lung allograft) before and after viral reactivation. 

Methods: NLV-specific CTLs were expanded for 13 days prior to FACS sorting. The cross-reactive NLV-specific CTL pool were identified 
as IFN-gamma-secreting following incubation with B27-expressing cell lines. Paired TCR variable (V) alpha and beta chains from the 
complementarity-determining region (CDR3) were characterised using novel single-cell multiplex nested RT-PCR for simultaneous 
detection of V alpha and V beta chains. 

Results: In the healthy individual, the overall NLV-specific TCR repertoire was dominated by one TCR clone (81%). Upon stimulation 
with B27, the main NLV-specific TCR repertoire shifted to a second cross-reactive clonotype. This second clonotype was similarly 
present in the LTR pre-transplant (86%), early post-transplant (81%, day 88) and on day 193 post-transplant just prior to an episode of 
CMV reactivation (100%). However, following viral clearance the TCR repertoire greatly diversified in both the NLV (70%) and B27-
cross-reactive pools (53%). 

Discussion: Similar cross-reactive TCR profiles were found in the healthy donor and LTR indicating the public nature of this CTL 
response. TCR profiles were greatly skewed towards a single cross-reactive TCR in the setting of CMV reactivation as supported by the 
diversification in the cross-reactive TCR repertoire following viral clearance but persistent alloantigen presence. 

Session 2: 11.30-11.40am 

Neil Bailey (CCS, Monash Alfred Psychiatry Research Centre) 

Post traumatic brain injury depression resembles typical depression in neural activity  

This presentation will report the results of a series of studies that used electroencephalography (EEG) to examine 
changes in neural activity after a mild to moderate traumatic brain injury, both in individuals who developed 
depression and individuals who did not. These groups were compared to a non-brain injured control group with 

depression, and a healthy control group. Two cognitive tasks were used to focus on neural activity during specific processes. The first 
was a response inhibition task, and the second was a Sternberg working memory task. The results indicate that both depressed groups 
show the same reductions in neural activity during similar cognitive processes. They also show no differences between non-depressed 
injury participants and healthy controls. This suggests that depression following a traumatic brain injury is similar to typical depression. 
It also implies that individuals who do not develop depression post mild to moderate injury make a full recovery in neural activity. 

Session 2: 11.40-11.50am 

Erika Duan (CCS, Department of Immunology) 

Chasing macrophage alterations in lung disease  

Alveolar macrophages (AMФs) are quiescent regulators of lung tissue homeostasis. However, alterations in basal 
AMФ polarization are now believed to drive acute lung inflammation as well as chronic inflammatory lung diseases. 
Increased lung macrophage numbers, for instance, are inexplicably observed in chronic obstructive pulmonary 

disease and lung cancer patients.  

Previously, we developed a novel approach allowing us to study AMФ changes in acute lung inflammation (using murine LPS or 
influenza challenge) and chronic inflammatory lung disease (using SHIP-1-/- mice which spontaneously develop lung fibrosis). Contrary 
to the proposed MФ polarization paradigm, we identified the absence or presence of distinct macrophage subpopulations as markers 
of lung inflammation instead. Macrophage-derived components could subsequently be broken down into 1) the effects of activated 
recruited blood monocytes and 2) the effects of activated residential lung macrophages, which display a unique partially activated 
phenotype. Our investigation now centres on how these different cells may drive different directions of lung pathology, ranging from 
granulomatous disease to epithelial cell hyperplasia (a precursor to lung adenocarcinoma). We are simultaneously concentrating 
efforts to establish a standard protocol for studying AMФ changes in lung disease patients, with the aim of finding new macrophage-
derived markers of human disease. Our combined studies in both animal models and clinical samples may allow us to accurately 
pinpoint and eventually target the appearance of pathological AMФs in chronic lung diseases such as COPD and lung cancer.  
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Abstracts for Poster Presentations 

Tamsyn Van Rheenen (CCS, Monash Alfred Psychiatry Research Centre) 

Exploring theory of mind in bipolar mania 

BACKGROUND: Theory of mind (ToM) helps individuals understand the mental state of self and others; it is 
impaired in Schizophrenia (SCZ) but there is limited research in Bipolar Disorder (BD).  

AIMS: To examine theory of mind and semantic ability in a representative sample of psychotic bipolar disorder mania patients matched 
in symptomatology to a group of patients with schizophrenia and compared to a group of healthy controls. 

METHODS: 28 psychotic BD patients were compared with 30 SCZ patients and 29 healthy controls.  Participants performed a story 
comprehension task that used: ToM stories to examine ToM ability and non-ToM stories to examine a general understanding of the 
relationship between concepts (i.e., semantic ability).   

RESULTS: BD and SCZ patients gave the same length answers; however both patient groups were equally impaired on the ToM stories.  
Interestingly, both patient groups also showed reduced performance on semantic stories; SCZ showed a larger deficit.  Reduced ToM 
performance was correlated with delusion severity in the BD group only. 

LIMITATIONS: Given the variability of medications used by participants in our sample, it was not possible to partial out the effects of 
mood stabilisers or antipsychotic medications. The failure to assess a non verbal ToM measure also limits the generalisability of these 
findings to verbal ToM measures.   

CONCLUSION: ToM performance was impaired in BD patients experiencing psychotic symptoms.  Patient performance was also 
impaired on the control condition of this story comprehension task making it difficult to assess whether impaired mentalising is a 
specific deficit in BD or part of a general reduction in cognitive abilities. 

Maverick Lau (CCS, Department of Immunology) 

Increased activity of Lyn tyrosine kinase causes multiple chronic obstructive pulmonary disease-like changes in 
mouse 

Lyn is a member of the Src family of protein tyrosine kinases and was first discovered to be an important regulator of 
B cell activation. There are many studies now showing that Lyn also plays a role in the progression of myeloid 

leukemia and several types of epithelial cancer. The Lyn gain-of-function (Lynup/up) mutant mouse was created to investigate putative 
proto-oncogenic roles of Lyn. Lynup/up mice develop chronic lung inflammation and strain dependent emphysema at young age. The 
extent of alveolar airspace enlargement in the Lynup/up mouse model is more severe than any other gene-targeted or smoke-induced 
mouse model of emphysema to date. Chronic lung inflammation, characterised by increase in alveolar macrophages, neutrophils and T 
cells and development of skeletal muscle wasting and osteoporosis in COPD patients were also observed in Lynup/up mice. Lung tumors 
have also been found is some aged mice although penetrance is low. Histological assessment of lungs in 4 week old Lynup/up mice shows 
that alveolar epithelial cells are hyperplastic and there were a lack of blood vessels formation around the alveoli. There is also reduced 
numbers of apoptotic cells in the lung as detected by TUNEL assay. This suggests that alveolar airspace enlargement is not a result of 
emphysematous destruction caused by chronic inflammation but a possible attribute of perturbed signaling in endothelial and/or 
epithelial cells that needs further investigation. The complex process that leads to the occurrence of emphysema together with lung 
cancer is still not understood. The Lynup/up mouse will be an excellent model to investigate the underlying co-determinant of the two 
seemingly opposite outcome of lung disease.   
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Phillip Law (CCS, Monash Alfred Psychiatry Research Centre) 

Development of a binocular rivalry testing system for large-scale psychiatric and genetic studies 

Introduction:  When different stimuli are presented simultaneously, one to each eye, perceptual alternations occur 
between each image every few seconds. Such binocular rivalry (BR) has intrigued vision scientists for nearly two 
centuries and the methods by which BR is presented (usually in small-scale studies) have been mostly confined to 

expert psychophysicists. It has been demonstrated that BR rate is slow in bipolar disorder (BD) [1], a psychiatric condition with high 
heritability. It has also been shown that BR rate is itself around 50% heritable [2]. These findings have led to establishment of a large-
scale multi-centre consortium to investigate slow BR rate as an endophenotype for BD [3].    

Methods:  We describe the development of a prototype, user-friendly BR testing system for use in such large-scale studies and for 
operation by non-specialised research staff. The system is currently operational, or is in the process of being installed, at the following 
sites: Monash Alfred Psychiatry Research Centre (P.B. Fitzgerald), The Geelong Clinic (M. Berk), UNSW (P.B. Mitchell), Cade Clinic (G.S. 
Malhi), Queensland Institute of Medical Research (N.G. Martin & M.J. Wright), Royal Brisbane & Women’s Hospital (J.G. Scott), Cardiff 
University (D.J. Smith), and University of Göttingen (T.G. Schulze).    

Results: The BR system consists of a PC with enhanced PSU capability and an Eyefinity-enabled video card, which is connected to both a 
conventional monitor (for data collection/analysis via a single GUI) and a specialised True3Di™ monitor for stimulus presentation. The 
system also has an accompanying manual which provides step-by-step details of the entire testing procedure. 

Conclusions: We have developed a BR testing system that is well suited to large-scale psychiatric genetic studies and use by non-
specialised research staff. Its ease of operation will facilitate new groups joining the national/international consortium, thus enabling 
the large Ns required for endophenotype-based GWAS of BR and BD.  

Rebecca Segrave (CCS, Monash Alfred Psychiatry Research Centre) 

Emotive interference during cognitive processing in major depression: an EEG investigation of lower alpha 1 
activity  

Background: Individuals with Major Depressive Disorder (MDD) tend to be more susceptible to distraction by 
negative emotional material than their non-depressed counterparts. This extends to an enhanced vulnerability to 

interference from mood-congruent stimuli during cognitive processing. The current study investigated the electrophysiological 
correlates of competing cognitive and emotional processing demands in MDD.  

Methods: Event-related alpha activity within the lower alpha 1 band was examined during the online information retention phase of a 
non-emotive WM task with extraneous emotional stimuli (positive, negative and neutral) presented as background images. EEG activity 
over posterior-parietal cortex was compared between 15 acutely depressed and 16 never depressed right-handed women.  

Results: A valence specific dissociation in lower alpha 1 activity was observed between the two groups, consistent with greater 
attentional resource allocation to positive distracters in control participants and to negative distracters in MDD participants. No group 
differences were seen when neutral distracters were displayed.  

Conclusions: These results demonstrate that activity within the lower alpha 1 band is sensitive to competing emotional and cognitive 
processing demands and highlight the importance of posterior parietal regions in depression-related susceptibility to affective 
distractibility during cognitive processing. 

Nicole Bye (CCS, National Trauma Research Institute) 

Traumatic brain injury stimulates production of new immature neurons, but their survival may require exogenous 
neurotrophic support  

OBJECTIVES: Neurogenesis is stimulated by experimental traumatic brain injury (TBI), and provides a compelling 
target for novel therapies to improve recovery following trauma. In this study, we characterised the neurogenic 

response in a closed head injury (CHI) model of focal TBI, then attempted to augment specific regulatory stages with growth-factor 
treatment.  

METHODS: Adult C57BL/6 mice were subjected to CHI or sham-operation and BrdU was administered (200mg/kg 2xdaily, days 1-4 
post-CHI) to label proliferating cells. For treatment studies, mice were administered EPO (days 0-11 post-CHI) and/or BDNF (days 7-11 
post-CHI). Following twice-weekly functional assessment, brains were collected at 1,2,4 and 8weeks post-CHI (n=4-5), or at 6 weeks for 
treatment studies (n=6).  

RESULTS: In the dentate gyrus (DG) and subventricular zone (SVZ), the number of BrdU+ cells increased after CHI by 3-fold (P<0.001) 
and 2-fold (P<0.05), respectively. Immature neurons detected by DCX-immunolabelling increased by 8-fold at 1 week post-CHI in the 
DG (P<0.001), and an abundance of DCX+ cells was observed in the pericontusional-cortex at 1 and 2 weeks. However, assessment of 
neuronal maturation/survival by BrdU/NeuN immunofluorescence at 4 and 8 weeks, revealed no difference in the number of new 
neurons in the DG after trauma, and no new neurons were detected in the pericontusional-cortex. Interestingly, treatment with 
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EPO+BDNF improved behavioral (P<0.001) and motor (P=0.002) outcomes of CHI mice compared to vehicle controls. Ongoing analysis 
will determine whether this increased neurological recovery is related to augmented neuronal production.  

CONCLUSION: These data suggest that while early stages of neurogenesis are stimulated by TBI, therapies to enhance the maturation 
and survival of new neurons may be an effective strategy to increase ultimate neuronal production. 

Anna Hearp (Burnet, Centre for Virology) 

HIV induces premature ageing of monocytes in young HIV+ men  

Background: HIV infection is associated with increased immune activation/inflammation and an increased risk of age-
related disease despite suppressive combination antiretroviral therapy (cART). HIV infection causes premature 

immune senescence of T cells, but its impact on ageing of innate immune cells such as monocytes is unknown.  

Methods: In a cross sectional study, we analysed the impact of HIV status on age-related monocyte phenotypic and functional 
parameters (HIV+ males aged <45, median age 30, -/+ cART n=14 and 13 respectively and age-matched controls, n=20, median age 28). 
Data were compared to results from elderly healthy controls (n=23, median age 72) and analysed using Mann Whitney analysis. 

Results: The following age-related changes to monocyte parameters were prematurely induced in young, non-virologically suppressed 
HIV+ individuals as compared to age-matched controls: reduced expression of the M-CSF receptor CD115 (median fluorescence 
intensity, MFI, 9.6 vs 13.3 respectively, p=0.007), increased expression of adhesion molecule CD11b (MFI 81.7 vs 32.8, p<0.0001), 
increased proportion of inflammatory CD16+ monocytes (16.1% vs 10.5%, p=0.004), decreased percentage of CD62L+ monocytes (98.3% 
vs 89.5%, p=0.0004). Monocyte phagocytosis of E.coli is impaired in HIV+ individuals (82% vs 89%, p=0.005) but monocytes show 
increased response to endotoxin (PhosFlow analysis of TLR4 signalling intermediate pp38, MFI 18.8 vs 13.6, p=0.04). Like elderly 
controls, young HIV+ individuals exhibit elevated plasma levels of innate immune activation markers (sCD163, neopterin, IP-10, 
p<0.0001 for all) which correlated with observed phenotypic changes. Monocytes from HIV+ individuals have shorter telomeres than 
healthy controls (7.9% relative to control cell line cf 9.0%, p=0.05) but of similar length to the elderly (7.0%). Importantly, the following 
defects persist in virologically suppressed cART-treated individuals: increased CD11b expression (p=0.0015) and increased levels of 
sCD163 (p=0.0012), neopterin (p=0.005) and IP-10 (p=0.002).  

Conclusions: HIV infection induces changes to monocyte phenotype and function in young male HIV+ individuals that mimic those 
observed in elderly uninfected individuals, suggesting HIV may accelerate ageing of monocytes. These data have important implications 
for the premature development of inflammatory, age-related co-morbidities in the HIV+ population. 

Anne Kong (CCS, Department of Immunology) 

The tyrosine kinase activity of Lyn is required for immune cell homeostasis  

The Src family kinase Lyn regulates positive and negative signaling pathways in multiple immune cell types. Lyn-
deficient mice exhibit hyper-responsive B lymphocytes and myeloid cells due to loss of inhibitory signaling, and with 
age, develop high titres of autoantibodies and an autoimmune disease that resembles lupus. Mice with a gain-of-

function mutation in Lyn display constitutive activation of both positive and negative signaling pathways, and their phenotype appears 
to be a balance between chronic negative signaling and enhanced positive signaling. Intriguingly, these mice ultimately develop 
circulating autoreactive antibodies and severe autoimmune glomerulonephritis, like Lyn-deficient mice. Recent ENU mutagenesis 
studies have identified two mouse strains that express kinase-dead mutations in Lyn, Mld4 (LynT410K) and WeeB (LynE260G). Mld4 mice 
fail to develop autoantibodies and glomerulonephritis while WeeB mice develop late-onset kidney disease and have moderate levels of 
autoantibodies. During the course of these studies, we generated a Lyn kinase-dead (KD) strain by gene targeting, with these mice 
engineered to carry a mutation in the ATP-binding site of Lyn (K275M; LynKD/KD) which renders the kinase catalytically inactive. The 
phenotype of LynKD/KD mice closely resembles that of Lyn-deficient mice, with the B cell compartment appearing identical. With age, 
LynKD/KD mice develop moderate to high titres of autoantibodies and severe glomerulonephritis, although this phenotype is somewhat 
attenuated compared to disease development in Lyn-/- mice. LynKD/KD mice also have increased numbers of myeloid cells and myeloid 
progenitors, but this phenotype is moderated compared to that in Lyn-deficient mice. These findings suggest that the myeloid 
compartment, which plays an important role in exacerbating disease, is fundamentally different in LynKD/KD mice. 

Lachlan Gray (Burnet, Centre for Virology) 

Reduced Effectiveness of the NRTIs d4T and AZT in Astrocytes: Implications for Neuro-cART  

Background: HIV-1 penetrates the central nervous system (CNS) and can lead to HIV-associated dementia (HAD). 
While macrophages and microglia are the major sites of productive HIV-1 infection in the CNS, astrocytes undergo 
restricted infection. Up to 20% of astrocytes can become infected in vivo, often leading to astrocyte dysfunction, loss 

of neuronal support and the onset of HAD. Infected astrocytes represent a viral reservoir of long-lived cells, presumably not targeted by 
antiretrovirals (ARVs). Preventing the establishment of the infected astrocyte pool may be beneficial in delaying and/or preventing HAD 
and in virus eradication strategies. Here we sought to determine the effectiveness of ARVs used in Neuro-cART on inhibiting HIV-1 
infection in astrocytes. 
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Methods: ARVs, including those used in Neuro-cART (ABC, 3TC, d4T, AZT, EFV, NVP, LPV, RAL), were assessed for their ability to inhibit 
infection in astrocytes. We generated single round HIV luciferase reporter viruses pseudotyped with VSVg envelope to facilitate 
efficient virus entry into astrocytes. Virus was added to the SVG astrocyte cell line, primary fetal astrocytes (PFA, n=5) or JC53 cells in 
the presence of titrating amounts of ARVs and luciferase assays were performed. Data were used to generate inhibition curves and to 
calculate EC50/EC90 values. 

Results: With the exception of d4T/AZT, all ARVs tested inhibited viral infection in SVG, PFA and JC53 cells in a dose dependent manner. 
However, AZT and d4T had reduced anti-HIV-1 potency in PFAs, with EC90 values 234- and 675-fold greater than known CSF drug 
concentrations, respectively. 

Conclusions: The reduced effectiveness of d4T and AZT in PFA suggests that Neuro-cART regimens containing these drugs may achieve 
suboptimal viral inhibition in astrocytes. These data have potentially important implications for the use of d4T/AZT in Neuro-cART, and 
suggest that astrocyte infection may remain untargeted by these regimens, potentially leading to poorer neurological outcomes for 
patients. 

Evelyn Tsantikos (CCS, Department of Immunology) 

The role of immune cells and lymphangiogenesis in chronic inflammatory disease. 

Lymphangiogenesis is essential during embryonic development and inducible in response to various stimuli, and can 
occur in concert with angiogenesis in pathological settings, such as responses to injury, wound healing, inflammation 

and cancer. These processes are not distinct from one another, as the healing of a wound is a response to injury, and involves key 
inflammatory processes. In sinister instances, de novo growth of blood and lymphatic vessels occurs for the benefit of tissues which are 
overall detrimental to surrounding tissues and the organism.  

Mice deficient in the tyrosine kinase Lyn develop autoimmune disease and severe lymphadenopathy. Motheaten viable (Mev) mice, 
which carry an inactive form of the protein tyrosine phosphatase SHP-1, develop systemic autoimmune and inflammatory disease. Both 
Lyn-/- and Mev mice show an extensive expansion of the lymphatic vasculature in the lymph nodes, possibly induced by and to facilitate 
the recruitment and activation of immune cells. By quantitative real-time PCR analysis we have found increased vascular endothelial 
growth factor mRNA in activated immune cells in response to various inflammatory stimuli. These data indicate there is an intimate 
relationship between lymphatic vessels and immune cells, which may influence the outcome of immune responses. This is especially of 
interest in the context of chronic inflammatory diseases, such as autoimmune disease and cancer, where immune cell-mediated 
stimulation of the lymphatic endothelium may control the extent of immune cell recruitment and in turn prolong the course of disease. 

Stuart Lee (CCS, Monash Alfred Psychiatry Research Centre) 

The Psychosocial Impact of Haematopoietic Stem Cell Transplantation on Sibling Donors 

The physical and psychosocial consequences for patients undergoing blood stem cell transplantation for the 
treatment of cancer and their families have been extensively documented. There has, however, been far less 

investigation into the psychosocial consequences for sibling donors who are both family members and undergoing an invasive medical 
procedure. The aim of this study was therefore to explore the psychosocial impact of peripheral blood stem cell donation before, 
during and after donation, and to gain insight into donors’ experience of the preparation for, and procedures associated with, 
donation. Participants included 13 men and 9 women, with a mean age of 53.1 (SD = 9.4) years, who underwent peripheral blood stem 
cell or bone marrow donation between 2007-2010. Data were collected via face-to-face or telephone interviews and a questionnaire. 
Results revealed that a broad range of both positive and negative emotions were experienced at different time-points during donation. 
The psychosocial impact of donation was also influenced by the interactions between factors such as pragmatic aspects of the donation 
process; family dynamics; perceived adequacy of preparation and emotional support; and uncertainty related to health outcomes for 
the recipient and donor. Routine provision of psychosocial support to donors as well as recipients is therefore important. 
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Brendan Quinn (Burnet, Centre for Population Health) 

A prospective cohort study of regular methamphetamine users in Melbourne: changes over a 12-month period 
and predictors of remission from dependence  

Background: Methamphetamine use represents a significant public health concern. However, there is limited 
research on the natural history of its use, particularly among non-treatment (i.e., community-recruited) drug-using populations. 

Aims: To describe changes to the socio-demographic, health, drug use and legal/criminal characteristics and behaviours of a 
methamphetamine-using cohort over a 12-month period. Further, to identify predictors of remission from methamphetamine 
dependence among this group. 

Method: 255 ‘regular’ (i.e., monthly) methamphetamine users were recruited across metropolitan Melbourne during 2010 and 
administered a structured baseline questionnaire. Twelve-month follow-up interviews were conducted during 2011. 

Results: Most baseline participants were male, Australian-born and unemployed. Mental health issues were prevalent and 
polysubstance use was universal. Sixty percent were methamphetamine-dependent. A follow-up rate of 79% was achieved (n=201). At 
follow-up, significantly (p<0.05) fewer participants reported: current unemployment; experiencing homelessness during the previous 
year; currently residing in unstable/transitionary accommodation; engaging in recent criminal behaviours; and, very high levels of 
psychological distress in the last month. Self-perceived social support increased overall. Most participants reported a decreased 
frequency of past-month methamphetamine use. However, there was an increase in the proportion of participants reporting primary 
use of crystal methamphetamine/ice, which accords with secondary data sources. Participants who remitted from methamphetamine 
dependence (n=38) were more likely to: be younger; have maintained or gained employment during the follow-up period; and, report a 
greater increase in self-perceived social support during that time. Access of professional support was not independently associated 
with remission from methamphetamine dependence. 

Conclusion: Our findings suggest that some methamphetamine users are able to remit from dependence without professional 
intervention. However, a minority of participants reported attempting to reduce/cease their use without success. These 
methamphetamine users are possibly those most likely to benefit from professional support. Such information is vital for implementing 
appropriate, targeted and timely harm reduction initiatives, preventative measures, and treatment programs. 

Mhairi Maxwell (CCS, Department of Immunology) 

Autoimmune disease in lyn-deficient mice is moderated by loss of pi3k signalling 

Systemic lupus erythematosus (SLE) is an autoimmune disease. In recent years, therapy for SLE has been based on 
broad-spectrum immunosuppression, rather than more specific treatments tailored to particular underlying genetic 
or molecular defects. Lyn-deficient mice are an excellent animal model of SLE manifesting clinical, pathological and 

biochemical features seen in the human disease. They develop autoreactive antibodies, glomerulonephritis and show generalized 
inflammation, and their B cells have a hyperactive phenotype. Since loss of Lyn confers hyper-activation of phosphoinositide 3-kinase 
(PI3K) signaling, we studied the effect of down-modulating PI3K in Lyn-deficient mice. We found that heterozygous inactivation of the 
p110δ isoform of PI3K was sufficient to restrain disease in Lyn-deficient mice, leading to significantly decreased autoantibody 
development and autoimmune-mediated kidney pathology, and improved survival. Importantly, we have shown that haploinsufficiency 
of p110δ has minor effects on the B cell compartment per se but leads to significant defects in T cell activation and B cell class-
switching. These studies suggest that agents targeting p110δ PI3K may be of benefit in the treatment of SLE. 

Zeyad Nasa (CCS, Department of Immunology) 

Bone marrow gene therapy following non myeloablative pre conditioning to induce immune tolerance   

Autoimmune diseases are characterized by a chronic adaptive immune response that targets self-antigens and leads 
to clinical pathology. Treatments of autoimmune diseases are often non-specific and do not address the cause, but 
aim to reduce symptoms. Multiple sclerosis (MS) and its animal model experimental autoimmune encephalomyelitis 

(EAE) are autoimmune diseases of the central nervous system. We have previously shown that transplantation of bone marrow (BM) 
cells transduced with retrovirus encoding the myelin autoantigen myelin oligodendrocyte glycoprotein (MOG), into total body 
irradiated mice can prevent the induction of EAE. This work has shown the potential of utilising BM gene therapy to cure autoimmune 
diseases; however the undesirable side effects of total body irradiation remain an obstacle for translation to the clinic. In this study, we 
have investigated the use of Treosulfan as a less toxic preconditioning regime and assessed the induction of tolerance and disease 
susceptibility to provide potential clinical feasibility assessment. Transfer of BM expressing MOG into myeloablated and non 
myeloablated mice using Treosulfan resulted in molecular chimerism and robust protection from the EAE. Moreover, in clinically 
relevant scenario of established EAE we could also promote immune tolerance and long-lasting disease resistance by Treosulfan at non 
myeloabltive dose and the transfer of transduced BM to maintain long-term remission. Mice remained resistant to EAE even upon 
subsequent rechallenge with MOG-peptide. These results suggest that less toxic and more clinically applicable preconditioning regimes 
can be utilised to promote immune tolerance for prevention. 
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