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2015 Postgraduate Symposium @ The Alfred 

The main aim of the Central Clinical School’s (CCS) symposium is to improve the visibility of students and 
their research projects on a larger scale and celebrate their achievements.    

This will give an opportunity for students to explain their research to other students and will foster 
collaborations, networking and a greater awareness of the expertise and research being conducted on the 
site.  

This is a student run event and by introduction, the 2015 Postgraduate symposium planning committee are; 

Ms Kristina Zaldivia (Chair), Ms Liriye Kurtovic (Burnet Institute), Dr Jodie Abramovitch (Immunology), Ms 
Elizabeth Thomas (MAPRc), Ms My-Nan Nguyen (Baker IDI), Ms Erica Kim (Medicine), Ms Shauna French 
(ACBD), Ms Ashlee Conway (ACBD) and Mr Man Kit Lee (Baker IDI) 

Student oral and poster presentations will be judged by a panel of senior academics and postdocs, with 
monetary prizes given for outstanding work. 
 
Prizes for outstanding work 
  
• Most outstanding oral presentation:   $500  
• Most outstanding poster presentation:   $500 
• Second place oral presentation:   $150 
• Second place poster presentation:   $150 
• Most creative oral presentation   $100 
• Door prize*      $50 
• Student raffle prize*    $50 
 

*There are 3 sessions and one ticket is given per person per session (2 x oral presentation and 1 x poster 
presentation).   

*Raffle tickets will be issued to students who ask questions (1 ticket per question), the more questions, the 
higher chance of winning  

   

 
 

2014 Postgraduate Symposium Committee  
(L-R, Ms Kai Syn Lee, Ms Jodie Abramovitch, Mr Man Kit Lee, Mr Timothy Colgan)  
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Program 

10.00-10.05 am  Introduction & Welcome: Professor Robert Medcalf, Postgraduate Coordinator 
 
Session 1: Oral presentation Chairs:  10.10-11.10am : Ms Kristina Zaldivia and Ms Shauna French 

 
10.10-10.20 
am 

Speaker: Mr Mathew Snelson, BakerIDI  

10.20-10.30 
am 

Speaker: Mr Anmar Khan,  BakerIDI  

10.30-10.40 
am 

Speaker: Ms Elyse Di Marco  BakerIDI   

10.40-10.50 
am 

Speaker: Ms Shanzana Khan, BakerIDI 

10.50-11.00 
am         

Speaker:  Ms Jessica Anania, Burnet Institute 

11-11.10am Speaker:  Mr Timothy Patton, Department of Immunology 

11.10-11.20 
am  

Speaker: Mr Andrew Guy, Burnet Institute 

11.20-11.30am Speaker: Mr Timothy Gottschalk, Department of Immunology 

11.30-11.35 
am  

Presentation by Monash Postgraduate Association (MPA) 

Session 2: Explain my graph 

11.35-12.10 
pm 

Participants: 
• Dr Sebastian Dworkin (Department of Medicine) 
• A/Prof Mark Wright (Department of Immunology) 
• Dr Ricardo Ataide (Burnet Institute) 
• A/Prof Frank Alderuccio (Department of Immunology) 
Chair: Dr Jodie Abramovitch 
Judges: Ms Elizabeth Thomas, Ms Shauna French, Ms Kristina Zaldivia, Mr Man Kit 
Lee 

12.10-1.10 pm Lunch accompanying poster display (as listed under Session 3 below) 

Session 3: Poster presentations (Chair: Ms Liriye Kurtovic) 
Posters presenters allocated 3 minutes presentation time each and as per schedule below. 

(01) Presenter: Ms Anushka Samudra,  ACBD 

(02) Presenter: Ms Hannah Pearce,  ACBD 

(03) Presenter: Ms Shauna French,  ACBD 

(04) Presenter: Mr Dominik Draxler, ACBD 

(05) Presenter: Ms Maria Daglas, (ACBD) 

(06) Presenter: Ms Amani Alrehaili, Department of Medicine 

(07) Presenter: Mr Man Kit Lee, Baker IDI 

(08) Presenter: Ms Caroline Tuck, Department of Gastroenterology 

Central Clinical School 18 November 2015 Postgraduate Symposium   Page 3 of 34 

http://www.med.monash.edu.au/cecs/education/hdr-symposium.html


 

(09) Presenter: Ms Sreepurna Malakar, Department of Gastroenterology 

(10) Presenter: Ms Nirmala Kampan, Department of Immunology 

(11) Presenter: Ms Waled Shihata, Baker IDI 

(12) Presenter: Ms Jacqueline Riddiford, MAPRc 

(13) Presenter: Dr Katherine Langan, Baker IDI 

Session 4:  Oral presentation Chairs: Dr Jodie Abramovitch and Ms My-Nhan Nguyen 

1.10-1.20 pm Speaker: Mr Jae Young Lee, Department of Medicine 

1.20-1.30 pm Speaker: Ms Maha Bakhuraysah, Department of Medicine 

1.30-1.40 pm Speaker: Ms Gabrielle Freedman,   Department of Medicine 

1.40-1.50 pm Speaker:  Ms Kirsty Wilson, Department of Immunology 

1.50-2 pm Speaker: Ms Dragana Dragolijevic, Baker IDI   

2-2.10pm Speaker:  Dr Antony Friedman, Department of Gastroenterology 

Session 5:            “No-Bell Prize” Competition for Supervisors/Lab Heads 

2.10-2.30pm 

Participants:  
• A/Prof David Curtis (ACBD) 
• Dr Steven Petratos (Department of Medicine) 
• Prof Robert Medcalf (ACBD) 
• Dr Jay Chandra Jha (Baker IDI) 
Interviewing:  Ms Shauna French, Ms Erica Kim 
Judging/Timekeeping: Ms Elizabeth Thomas, Ms My-Nhan Nguyen 

2.30-3 pm Afternoon tea, Judging panels convene 

3 pm Closing Remarks and Awarding of Prizes by Professor Harshal Nandurkar, Head of  
Department, Australian Centre for Blood Diseases, Central Clinical School 

 
 
 

 
 

Judges for Oral presentations 

 

 

   

Chair, Oral 
presentation judging 
panel: Ms Kristina 
Zaldiva 

Dr Seb Dworkin 
Department of 
Medicine 

A/Prof Rose 
Ffrench, 
Department of 
Immunology 

Professor David 
Curtis, ACBD 

Dr Steven 
Petratos, 
Department of 
Medicine 

Central Clinical School 18 November 2015 Postgraduate Symposium   Page 4 of 34 

http://www.med.monash.edu.au/cecs/education/hdr-symposium.html


 

 
FUN SESSION – EXPLAIN MY GRAPH AND NO BELL (see program for 2015 participants) 

 

  

Judges for Poster presentations 

     
Chair, Poster 
presentation 
judging panel: 
Ms Liriye 
Kurtovic 

Dr Caroline 
Gurvich (MAPRc) 

Dr Justin Hamilton 
(ACBD) 

Dr Herbert Opi, 
Burnet Institute 

Dr Bernadette 
Fitzgibbon, MAPRc 

2014 Explain my graph winner: Prof Stephen Jane 

2014 No-Bell prize winner: Dr Sara Prickett 
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Oral Presentation Abstracts 
 

 

10.10 – 10.20 am 
Oral Presentation 
 
 

Speaker: Mr Mathew Snelson (BakerIDI) 

Title: Excess Consumption Of Dietary Advanced 
Glycation End Products Induce Changes In Gut 
Microbiota Which Is Associated With Inflammation 

Supervisors: Dr Melinda Coughlan, Prof Mark Cooper, 
Mr Sin Man Tan 

 
 
Abstract 
 
Main Objectives: It is thought that over-consumption of food high in Advanced glycation end-
products (AGEs) may activate pathways involved in chronic disease progression thereby 
exacerbating pre-existing pathology. The majority of diet-derived AGEs escape digestion and reach 
the colon, and previous studies suggest that dietary AGEs can modulate the gut microbiota, though 
a comprehensive profiling of gut microbiota using metagenomics has not been previously 
performed. The aim of this study was to characterise the effects of dietary AGEs on gut microbiota 
profile and inflammation. 
 
Strategy and Methods: C57BL6/J mice (n=10/group) were randomised to receive a diet low in AGEs 
(unbaked rodent chow, AIN93G) or a diet high in AGEs (baked AIN93G rodent chow, 160 degrees C 
for 1h, resulting in a 5-fold higher AGE content) for 24 weeks. 16S rRNA sequencing was used to 
profile the gut microbiome. Inflammation was determined by plasma monocyte chemoattractant 
protein (MCP)-1 measured by ELISA. Bacterial translocation to the circulation was measured by 
plasma lipopolysaccharide (LPS) using the Limulus Amebocyte Lysate (LAL) assay. Tight junction 
proteins ZO-1 and occludin were determined in the ileum and jejenum by qPCR.   
 
Main Results: Chronic consumption of excess dietary AGEs by healthy mice led to an increase in 
cecal bacterial diversity compared to the low AGE diet. Analysis of the operational taxonomic unit 
(OTU) at the family level showed an increase in Bacteroidaceae and Heliobacteraceae and a 
decrease in Lachnospiraceae and Saccharibacteria. There was also a decrease in Akkermansia 
muciniphila species and genus Ruminococcus. Plasma MCP-1 and LPS were increased after high AGE 
feeding. ZO-1 and occludin gene expression were downregulated in ileum and jejenum respectively. 
 
Conclusions: These novel data indicate that excess dietary intake of AGEs alters the gut microbiome, 
induces intestinal permeability and bacterial translocation to the circulation, supporting the notion 
that diet-derived AGEs can promote inflammation. 
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10-20.10.30am  
Oral Presentation 
 

Speaker: Mr Anmar Khan (Baker IDI) 
 

Title: The relationship between HDL particle size, 
composition and function: Toward HDL functional 
improvement 

Supervisors: A/Prof Peter Meikle, Prof Bronwyn 
Kingwell 

 
Abstract 
 
Aim 
Weight loss and exercise interventions are recommended to raise HDL-cholesterol and attenuate 
disease risk. The effects of lifestyle changes on HDL lipidome have not been elucidated. We aim to 
determine the effect of lifestyle changes on the bioactive lipid constituents of HDL beyond 
cholesterol. 
 
Methods: 
Individuals with MetS (n=95) were matched for age and sex with a group of healthy controls (n=40). 
The MetS group were randomized to one of three 12 week interventions i) dietary weight loss (n=19) 
ii) dietary weight loss with exercise (n=17) or iii) control MetS (n=17).  
HDL fractions were isolated using sequential ultracentrifugation. HDL lipidome (334 species) were 
analysed by liquid chromatography-tandem mass spectrometry. Differences between MetS and 
controls and the effect of treatment (change from baseline) were examined. 
 
Results: 
HDL from MetS showed elevated di- and triacylglycerol and lysophospholipids, whereas ceramides, 
mono, di- and trihexosylceramide, sphingomyelin; and the alkyl- and alkenylphospholipid lipid 
classes were lower (p <0.05, Benjamini-Hochberg corrected). Following dietary weight loss, multiple 
lipids showed a trend towards the healthy control group with significant changes in 
alkylphosphatidylcholine and alkenylphosphatidylcholine. Weight loss with exercise typically showed 
a stronger effect with significant changes in alkylphosphatidylcholine as well as di- and 
trihexosylceramide. 
 
Conclusions: 
The HDL lipidome is altered in MetS. Lifestyle interventions modified the HDL lipidome beyond HDL-
cholesterol towards the profile observed in healthy controls, with the greatest effect observed for 
weight loss combined with exercise. This knowledge will inform the development of HDL raising 
therapies targeting patients at risk for T2D and CVD. 
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10.30-10.40am  
Oral Presentation 

Speaker: Ms Elyse Di Marco (Baker IDI) 

Title: NADPH Oxidase isoform 4 (NOX4) 
Regulates Vascular Smooth Muscle Cell 
Phenotypic Switch in Diabetes-Accelerated 
Atherosclerosis 

Supervisor:  A/Prof Karin Jandeleit-Dahm, Prof 
Mark Cooper, Dr Stephen Gray 

 
Abstract: 
 
Introduction: NADPH oxidase (Nox)- derived reactive oxygen species (ROS) are important 
mediators of pathophysiological processes in vascular smooth muscle cells that contribute to the 
progression of atherosclerosis. In diabetes, deregulated Nox expression and pathological vascular 
cell responses accelerate atherosclerosis. The objective of this study was to investigate the role of 
Nox4-derived ROS in mouse aortic smooth muscle cell (SMC) de-differentiation in the setting of 
hyperglycaemia. 
 
Methodology:  Diabetes was induced in six-week-old NOX4+/+ApoE-/- (wildtype, WT) and NOX4-/-
ApoE-/- (double knockout, DKO) male mice by five daily i.p. injections of streptozotocin. Whole 
aortas were snap frozen or enzymatically digested for SMC isolation. Gene and protein expression 
was assessed by RT-qPCR and western blot, respectively. Inhibition of PDGF was achieved with an 
anti-PDGF neutralising antibody (67 µM/ml) alone or in combination with PDGF-BB (10 ng/ml) for 
24 hours. 
 
Results:  Aortas from diabetic NOX4-deficient (DKO) mice displayed a reduction in characteristic 
smooth muscle cell markers αSMA and calponin gene with a concomitant increase in PDGF-BB and 
osteopontin (OPN). SMCs isolated from DKO mice also showed decreased expression of 
contractility markers αSMA and calponin in addition to increased expression of PDGF-BB and OPN. 
Furthermore, pro-fibrotic markers TGFβ, CTGF, collagen I and fibronectin were elevated in SMCs 
derived from DKO mice. Inhibition of PDGF in restored calponin expression and significantly 
attenuated fibronectin gene expression in DKO SMCs. 
 
Conclusion: Deletion of NOX4 decreased the expression of SMC contractility markers and 
enhanced fibrosis indicative of SMC undergoing phenotypic de-differentiation. In this study we 
demonstrate a role for PDGF in Nox4- mediated vascular SMC responses relevant to the 
advancement of atherosclerosis in diabetes. 
 
 
 
 
 
 
 
 
 
 

Central Clinical School 18 November 2015 Postgraduate Symposium   Page 8 of 34 

http://www.med.monash.edu.au/cecs/education/hdr-symposium.html


 

 

10.40-10.50am 
Oral Presentation 

Speaker: Ms Shanzana Khan (Baker IDI) 

Title: Y Chromosome Lineage Influences 
Immune-Mediated Vascular Dysfunction Via 
A Prostanoid-Dependent Mechanism 

Supervisor:  Prof Jay Chin-Dusting, Dr Amanda 
Sampson, Dr Karen Andrews 

 
Abstract: 
 
Khan SIa, Andrews KLa, Vinh Ab, Memon Ba, Jefferis AMa, Jackson KLa, Head GAa, Jennings 
GJa, Murphy AJ, Sampson AKa*, Chin-Dusting JPFa* aBaker IDI Heart & Diabetes Institute, 
bDepartment of Pharmacology, Monash University* equal contribution The hereditary lineage of the 
Y chromosome can influence the risk of cardiovascular disease in men. Y chromosome lineage 
accounts for 15-20mmHg difference in arterial pressure as shown with Y consomic rats, where the 
Y chromosome of the stroke-prone spontaneously hypertensive rat (SHRSP) is replaced with the 
normotensive Wistar Kyoto (WKY) Y chromosome (SP.WKYGlaY) and vice versa (WKY.SPGlaY). 
Vascular dysfunction is a hallmark of hypertension associated with augmented vascular T cell 
infiltration. Thus, we aimed to determine the influence of Y chromosome lineage on vascular 
function and T cell infiltration. Impaired endothelium-dependent relaxation in the aorta of the 
SHRSP compared with the WKY was reversed with replacement of the SHRSP Y chromosome with 
the normotensive WKY Y chromosome, through a reduction in constrictor prostanoid activity. Aortic 
T cell levels were also higher in the SHRSP compared with the WKY and were reduced in the 
SP.WKYGlaY. Furthermore, T cells isolated from the SHRSP aorta displayed a Th1 cytokine 
skewing compared with the WKY, as indicated by a higher ratio of IFNγ to IL-4 production, which 
was attenuated in SP.WKYGlaY aortic T cells. Finally, overnight stimulation of T cells in aortas from 
all four strains with anti-CD3+ and anti-CD28+ antibodies worsened endothelial function only in 
SHRSP aortae, which was reversed with cylo-oxygenase (COX) inhibition. Scavenging of reactive 
oxygen species (ROS) also abrogated vascular dysfunction and prevented elevated constrictor 
prostanoid production in T cell-stimulated SHRSP aortas. In conclusion Y chromosome lineage 
influences immune-mediated vascular dysfunction via a prostanoid-dependent mechanism in the 
SHRSP. 
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10.50-11am  
Oral Presentation 

Speaker: Ms Jessica Anannia (Burnet Institute) 

Title: A New FcR, FcγRIIa3, of Human and Non-
Human Primates 

Supervisors: Prof Mark Hogarth, Dr Bruce Wines 

 
Abstract 
 
Immunoglobulin G and their specific receptors, called Fc receptors (FcγR), provide effective 
resistance to infection, but also induce destructive inflammatory responses and morbidity in 
antibody-dependant hypersensitivity reactions. FcγR are a family of seven related cell surface 
receptors. We defined the first novel form of human FcγR since 1991, designated FcγRIIa3. We have 
discovered a 19 amino acid insertion into its cytoplasmic tail, which absent from the conventional 
FcγRIIa1. This insert may confer unique signalling and cellular properties. 
 
AIM: Define the function of FcγRIIa3 compared to the function of conventional FcγRIIa1. 
 
METHODS: Tissue expression was defined by PCR of PBMCs of human healthy donors and Macaca 
nemestrina. Functional properties of FcγRIIa3 and FcγRIIa1 were determined following their 
expression in FcR deficient cells. Functional assays include IgG immune complex (IC) binding by flow 
cytometry; cellular and subcellular localisation by confocal microscopy; ITAM-dependant 
intracellular phosphorylation by immunoprecipitation and phosphotyrosine blotting. 
 
RESULTS: FcγRIIa3 is expressed by circulating lymphocytes of both human and macaques. The 
specificity and avidity of IC binding to FcγRIIa3 is not affected by the 19 amino acid insertion in both 
humans and non-human primates. However the FcγRIIa3 has profoundly distinct cellular 
localization. Whereas FcγRIIa1 is rapidly internalized after IC binding, FcγRIIa3 remains on the cell 
surface which may result in altered signalling function. Indeed the phosphotyrosine profile induced 
by FcγRIIa3 showed more rapid and sustained phosphorylation of intracellular substrates than 
FcγRIIa1 and greater association of FcγRIIa3 with other phosphoproteins. 
 
CONCLUSION: The 19 amino acid insertion in the cytoplasmic tail of FcγRIIa3 does not affect IgG 
binding, but has a dramatic effect on cell membrane localisation and ITAM-signalling. Sustained 
FcγRIIa3 signalling may be linked to increased receptor prevalence in inflammatory disease and also 
has implications for the use of therapeutic monoclonal antibodies in patients where FcγRIIa activity 
may be desirable for efficacy. 
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11-11.10am  
Oral Presentation 

Speaker: Mr Timothy Patton (Department of 
Immunology) 

Title: MicroCube and Dendritic Cell Interactions: 
Elucidating the Immunogenic Potential of a Novel 
Vaccine Platform 
 

Supervisors:  A/Prof Rosemary Ffrench, Dr Meredith 
O’Keeffe, Dr Fasseli Coulibaly 

Abstract: 
 
Timothy Patton1,2, Ashlee Burt1,2, Samantha Brandler1, Chan-Sien Lay3, Keith Al-Hasani3, 
Meredith O’Keeffe3, Fasséli Coulibaly3 and Rosemary Ffrencch1,2 
 
The MicroCube vaccine platform represents an intrinsically stable vaccine delivery technology, 
serving to protect antigens from environmental degradation via incorporation into ultra-stable 
crystalline matrix. The technology is based upon the novel structure of the Bombyx mori Cypovirus 
polyhedra first characterised by Coulibaly and colleagues in 20071. To date, several viral antigens 
have been successfully incorporated into MicroCubes including HIV Gag, and full length envelope 
proteins HIV Env and Influenza HA. Our group has recently demonstrated proof of concept 
through the elicitation of protective immunity in mice immunised with influenza HA recombinant 
MicroCubes. We are currently investigating the interactions between MicroCubes and 
professional antigen presenting cells- especially dendritic cells (DCs).  
 
As sentinels of the immune system, DCs represent the most potent initiators of adaptive 
responses to viral pathogens. The presented works demonstrates that monocyte derived dendritic 
cells (moDCs) are able to efficiently phagocytose MicroCube, whilst subsequently secreting 
inflammatory cytokine factors and achieving the mature DC phenotype required  for T-cell 
stimulation. This work examines the mechanisms by which DCs take up, process and present 
MicroCubes and incorporated antigens; as well as the innate capacity of the MicroCubes to induce 
the maturation of DCs. Understanding the mechanisms of MicroCube interactions with DCs will be 
pivotal to the further development of the platform. 
 
1 Burnet Institute, Melbourne 
2 Department of Immunology and Pathology, Monash University 
3 Department of Biochemistry and Molecular Biology, Monash University 
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11.10 - 11.20 am  
Oral Presentation 
 

Speaker: Mr Andrew Guy (Burnet Institute)  

Title: Mapping epitopes within intrinsically disordered 
proteins of Plasmodium falciparum using 
computational approaches: implications for immunity 
and vaccines 

Supervisors: Dr Paul Ramsland, Prof James Beeson, Dr 
Jack Richards 

  
 
Abstract: 
 
Malaria remains a significant global health burden, with Plasmodium falciparum responsible for the 
majority of malaria related deaths. The proteomes of Plasmodium spp. are predicted to contain a 
large number of intrinsically disordered proteins, but little is known about their subcellular 
localisation or immunogenic properties, or their potential as vaccine candidates. We employed 
several computational algorithms to investigate predicted protein disorder and the impact on 
adaptive immunity. The proportion of disordered regions was similar for the proteomes of five 
human and murine Plasmodium spp. Disordered proteins were shown to be particularly enriched 
within apical proteins, exported proteins and proteins localised to the parasitophorous vacuole. 
Tandem repeat regions in proteins have been suggested to be immunodominant, and we found that 
tandem repeat regions occur predominantly within regions of disorder. Presentation of peptides via 
MHC class I and II molecules plays an important role in the generation of adaptive immune 
responses, and we have found that disordered protein regions are predicted to contain relatively 
few MHC class I and II binding peptides owing to inherent differences in amino acid composition as 
compared to structured domains. In contrast to MHC binding peptides, linear B-cell epitopes were 
predicted to be enriched in disordered regions of the malaria proteome, suggesting that recognition 
of disordered regions by acquired and vaccine-induced antibodies is entirely likely. Several 
disordered proteins or regions are current vaccine candidates, while a number of others appear to 
have strong potential for inclusion in multi-antigen vaccine constructs. We will present a newly 
developed online tool (PlasmoSIP) for the visualisation of protein structural features, predicted 
immunological features, and known polymorphisms for proteins from P. falciparum. Further study 
is required to experimentally verify these predicted structural and immunological features and to 
determine the importance of disordered epitopes as targets of protective immunity. 
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11.20-11.30am  
 

Speaker: Mr Timothy Gottschalk (Department of 
Immunology) 

Title: A High Fibre Diet Can Modulate Hallmarks Of 
Inflammation And Autoimmunity Culminating In 
Reduced Nephritis In A Model Of Systemic Lupus 
Erythematosus 

Supervisors: A/Prof Margaret Hibbs, Prof Fabienne 
Mackay 

 
Abstract 
 
Systemic Lupus Erythematosus (SLE) is a highly complex, heterogeneous autoimmune disease 
characterized by circulating self-reactive antibodies that deposit in tissues including skin, kidneys and 
brain, alongside a chronic inflammatory response that leads to progressive tissue damage and 
impaired function. Recent evidence suggests that diet and gut microbiota can influence the 
development of inflammatory and autoimmune diseases through the generation of short chain fatty 
acids via the fermentation of dietary fibre. Mice deficient in the tyrosine kinase Lyn (Lyn-/-) develop 
an autoantibody mediated autoimmune disease and age-dependent glomerulonephritis reminiscent 
of human SLE. To determine whether a high fibre diet could modulate systemic autoimmune and 
inflammatory pathology, Lyn-/-  and  C57BL6/J control mice were weaned and reared on a diet high 
in both soluble and insoluble fibre (HFD) or a standard control diet until 42 weeks of age. While Lyn-
/- mice on a standard diet developed high titer pathogenic IgG anti-dsDNA autoantibodies and plasma 
cell expansion, as well as splenomegaly and enhanced splenic hematopoiesis, a HFD ameliorated 
these phenotypes, suggesting that systemic inflammation could be dampened by dietary intervention. 
Histological analysis of the kidneys revealed that Lyn-/- mice on the HFD had reduced cellular 
infiltration and glomerular expansion, and indeed, their kidneys resembled those of control mice. 
These findings indicate a role for diet in modulating autoimmune responses and inhibiting the 
generation of pathology in an SLE-like environment. Further studies will focus on characterizing the 
microbiome and the efficacy of high fibre diet as a post-diagnosis lifestyle intervention.                                                 
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POSTER PRESENTATION ABSTACTS: 
 

 
  

 

Poster Presentation 

Presenter: Ms Anushka Samudra 

Title:  Protective Role Of Purinergic Signalling In A 
Mouse Model Of Antiphospholipid Antibody-Induced 
Miscarriages 

 

 
Abstract 
 
ATP and ADP activate inflammation and coagulation. These purinergic nucleotides are neutralized by 
sequential hydrolysis to AMP by CD39 and subsequently to adenosine by CD73. Adenosine exerts a 
potent anti-inflammatory effect and suppresses tissue factor (TF) expression. aPl-ab initiate 
miscarriages by causing inflammation, complement activation and TF upregulation. We established 
aPL-ab-induced model of miscarriages by administration of aPL-ab (purified from patients with APS) 
to pregnant mice (10mg on day 8 and 12 of pregnancy followed by analysis on day 15). Two mouse 
strains were used: susceptible Balb/c mice and resistant Bl.6 mice. We have previously published that 
the CD39 transgenic mice (CD39Tg) have increased adenosine content and are protected from 
thrombosis. We show here that the CD39Tg mice on Balb/c background are protected from aPL-ab-
induced miscarriages: resorption frequency in wild-type (WT) treated with non-immune IgG, 21%±6 
(SEM); WT treated with aPL-ab, 40%±5; CD39-Tg treated with aPL-ab, 14%±3; (p=0.0008, n=7/group). 
CD39-Tg mice placenta demonstrated less TF expression and complement activation. We analysed 
the role of purinergic signalling by using mice deficient in several components of the pathway on the 
resistant Bl.6 background. CD39-/-(CD39-null) mice have reduced ability to hydrolyse ATP/ADP, and 
an increased susceptibility to miscarriages with treated with aPL-ab  (WT treated with aPL-ab, 
3.14%±2; CD39-/- treated with aPL-ab, 14.97%±4 p=0.0389,n=7/group). In order to resolve which is 
more important, ATP/ADP hydrolysis or adenosine generation, we used CD73-/- that cannot 
hydrolyse AMP to adenosine. We show thatCD73-/- mice are more susceptible to aPL-ab induced 
miscarriages (p=0.012, n=7, comparison of non-Imm with aPl-ab). 
 
Conclusion 
CD39 and CD73 enzyme activities regulate the balance between the concentrations of ATP/ADP and 
adenosine and influence the pathogenecity of aPl-ab. 
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Poster 
presentation 

Presenter: Ms Hanna Pearce (ACBD) 

Title: Preventing atherosclerosis with a targeted 
gene therapy to inhibit VCAM-1 

Supervisors:  Dr Christoph Hagemeyer, Prof 
Karlheinz Peter 

 

 
 
 
Abstract 
 
The recruitment of leukocytes is an important driver of atherosclerosis development and relies 
heavily on the expression of Vascular Cell Adhesion Molecule (VCAM-1) on the inflamed endothelial 
walls. As shown by knockout models and pharmacological interventions, blocking VCAM-1 is highly 
effective in preventing plaque development. However safe, specific and long term therapies to block 
VCAM-1 are still lacking. A fusion construct, CD7/VCAM, has previously been developed which, 
when expressed in activated endothelial cells in vitro prevents leukocyte transmigration by 
functionally disrupting VCAM-1 adhesion clusters. For efficient and long term in vivo delivery we are 
developing a gene therapy delivery system using the clinically relevant and highly potent adeno 
associated virus 6 (AAV6) as the gene therapy vector. In order to further increase efficacy and safety 
a single-chain antibody (scFv) against VCAM-1 is employed to specifically deliver the AAV6 to early 
stage plaques. Pure scFv has been produced with yields of 5-10mg/L culture, using an insect cell 
production system. Via flow cytometry we could demonstrate specific binding to the VCAM 
expressed on SVEC4-10 cells. A variety of site-specific conjugation techniques have been explored 
to attach the scFv to the AAV6. This approach is based on the combination of chemical glycation, Cu 
free click chemistry and enzymatic sortase reactions and we can demonstrate scFv attachment using 
these methods. In future we are planning extensive in vitro and in vivo testing of this targeted gene 
delivery system, including biodistribution with radiotracers and reporter genes, as well as 
therapeutic effectiveness. Given that currently vascular gene delivery is notoriously difficult, 
successful development of this system would be advantageous. It also represents a one shot, non-
invasive and preventative treatment for atherosclerosis. It additionally provides a flexible platform 
technology for similar strategies in other inflammatory diseases and generally for targeted 
therapeutic gene delivery. 
 

 
  

Central Clinical School 18 November 2015 Postgraduate Symposium   Page 15 of 34 

http://www.med.monash.edu.au/cecs/education/hdr-symposium.html


 

 

Poster 
Presentation 

Presenter: Ms Shauna French (ACBD) 

Title: Inhibition of the platelet thrombin receptor, 
PAR4, impairs platelet procoagulant function and is 
sufficient to provide an anti-thrombotic effect in 
human blood 

Supervisors:  Dr Justin Hamilton, A/Prof Rob 
Andrews 

Abstract 

Aim: To determine the function of the platelet thrombin receptor, PAR4, in the setting of human 
thrombus formation. 

 

Background: Thrombin activates platelets via protease-activated receptors (PARs) and targeting 
PARs is an emerging anti-thrombotic approach for the prevention of arterial thrombosis. The first 
PAR1 antagonist, vorapaxar, was recently approved for such use but is contraindicated in several 
patient groups due to increased bleeding, suggesting improved manipulation of thrombin signaling 
is required for effective anti-platelet therapy. Human platelets have two PARs, PAR1 and PAR4, yet 
current antagonists target only PAR1. Therefore, determining the function of PAR4 in thrombosis 
has recently become of great interest. 

 

Methods: We developed a function-blocking rabbit polyclonal anti-PAR4 antibody and used it to 
probe for PAR4-dependent functions in human isolated platelets and in an ex vivo human whole 
blood thrombosis assay. 

 

Results: The anti-PAR4 antibody developed here bound specifically to PAR4 on the platelet surface 
(flow cytometry) and selectively inhibited PAR4-induced activation of human isolated platelets 
(aggregometry). We next used this newly-developed inhibitor to screen for specific functions of 
PAR4. Selective inhibition of PAR4, but not of PAR1, impaired thrombin-induced phosphotidylserine 
exposure in human platelets (annexin-V binding via flow cytometry), but no other measure of 
platelet activation examined. Further, selective inhibition of PAR4, but not of PAR1, significantly 
diminished platelet procoagulant activity in a human whole blood thrombosis assay. Specifically, a 
~50% reduction in thrombin activity (FRET-based thrombin substrate) and fibrin formation (anti-
fibrin antibody) were observed in thrombi formed in human blood pre-treated with the anti-PAR4 
antibody, while PAR1-antagonism had no effect. 

 

Conclusion: These findings suggest that selective inhibition of PAR4, but not of PAR1, impairs 
platelet procoagulant activity, consequent thrombin generation and fibrin formation in the setting 
of thrombosis, and advocate for the further investigation of PAR4 inhibition as a novel anti-
thrombotic approach. 
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Presenter: Dr Dominik Draxler 

Title: Does The Plasminogen Activation System 
Contribute To Immunosuppression After Traumatic 
Brain Injury? 

Supervisors:  Prof Rob Medcalf, Ms Maithili 
Sashindranath 

 
Abstract 
 
Background: Traumatic brain injury (TBI) is associated with severe complications such as 
coagulopathy resulting in enhanced bleeding, and immunosuppression which in turn increases the 
risk of infection. Dendritic cells (DCs) are potent antigen presenting cells whose role in TBI related 
immunosuppression is largely unknown. Previous in vitro work published by our laboratory showed 
that co-incubation of DCs with the fibrinolytic protease plasmin, known for its involvement in clot 
dissolution impedes the capacity of DCs to induce an immune response. In this project, we are going 
to investigate the potential involvement of plasmin in immunosuppression following TBI. Aim: To study 
the spectrum of immunosuppressive responses in both, wild-type (WT) and plasminogen-deficient 
(PLG-KO) mice which are unable to generate plasmin, subjected to TBI. Methods: Cervical lymph 
nodes (cLN), spleen and blood of WT and PLG-KO mice were analysed at different time points post 
TBI or sham procedure in order to evaluate temporal immunological changes. Results: Our 
preliminary data suggest a possible immunomodulatory effect of plasmin via direct interaction with 
DCs. Interestingly, at both 24h and 72h post TBI of WT mice, we found a shift from CD8+ conventional 
(c)DCs in the cLN towards CD8- cDCs, which are less potent in inducing a Th1 response. This result 
was not evident in PLG-KO mice. At 1 week post trauma we still detect attenuated activation as well 
as reduced migration of cDCs to the cervical lymph nodes in WT mice compared with PLG-KO mice. 
No significant changes were observed in the other specimens studied. Conclusion: These results are 
consistent with the notion of a direct immunosuppressive role of plasmin following TBI. Further 
experiments are underway to better characterise this effect and we will also assess a possible benefit 
of clinically used anti-fibrinolytic drugs in reducing infection rates following TBI.  
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Presenter: Ms Maria Daglas (ACBD) 

Title: Is the adaptive immune response 
detrimental in TBI? 

Supervisors:  Prof Robert Medcalf, A/Prof Frank 
Alderuccio, Ms Maithili Sashindranath 

 

Abstract 

Traumatic brain injury (TBI) causes a cascade of neuroinflammatory and pathophysiological events 
typically resulting in long-lasting physical and cognitive disabilities. The immune response has been 
described as a ‘double-edged sword’ as it is important for tissue repair and prevention of invading 
pathogens early after injury however it can be harmful when prolonged or intensified. It is not known 
why an estimated 60% of people with a sustained TBI experience moderate to severe long-term 
disability a year later. Whether the chronic immune response could be responsible for these long-
term deficits has not been explored in detail. Hence, we sought to determine the role of the immune 
system following TBI using the controlled cortical impact model in mice. Interestingly, 
immunophenotyping of the injured brain using flow cytometry revealed a rapid increase in 
inflammatory cells and CD4 T-cells within the first week post-TBI, as expected. Remarkably, we 
discovered that a chronic/adaptive immune response occurs at 8-32 weeks post-TBI. In particular, 
effector cytotoxic CD8 T-cells and activated B-cells were increased in the injured brain at this time. 
Surprisingly, an increase in circulating antibodies against myelin antigens were discovered in TBI 
mice at the chronic phase, typically seen in demyelinating diseases. Indeed, mice displayed 
neurological deficits that progressively deteriorated during the 32 week period. These included slow 
mobility, unilateral movement, uneven gait, tail weakness and spasms. Gait impairment was further 
confirmed using the DigiGait apparatus which measures changes in motor function and coordination. 
Furthermore, mice lacking CD8 T-cells had improved outcome over 8 weeks following TBI. These 
results indicate that there is a significant change in adaptive immune cell infiltration up to 32 weeks 
after TBI coinciding with neurological deterioration. This is consistent with the hypothesis that there is 
a causal relationship between the cellular immune response and late-onset neurodegeneration 
following brain injury. 

 
  

Central Clinical School 18 November 2015 Postgraduate Symposium   Page 18 of 34 

http://www.med.monash.edu.au/cecs/education/hdr-symposium.html


 

 

Poster 
Presentation 

Presenter: Ms Amani Alrehaili, Department of 
Medicine 

Title: Does Nogo-Receptor 1 (Ngr1) Play A Role In 
Microglial Activity Within Neuroinflammatory 
Lesions? 

Supervisors: Dr Steven Petratos, Prof Richard Boyd 

 

Abstract 
 
BACKGROUND 
 
Multiple sclerosis (MS) is a neurodegenerative disease comprising of axonal damage and 
demyelination as the main pathological hallmarks. As the disease progresses, substantial central 
nervous system degeneration can be correlated histopathologically with amoeboid microglia and 
numerous studies report this activity as central to the disease course of MS. Nogo-receptor (NgR) is 
a membrane protein that inhibits axon outgrowth when bound to myelin associated inhibitory 
factors. Despite the documented role of NgR1 in axonal pathology existed in experimental 
autoimmune encephalomyelitis (EAE), it is plausible that it may also play a role in the activation of 
microglia at the chronic stage of disease.  
 
OBJECTIVE 
 
To identify whether there exists a role for NgR in regulating microglial activity during EAE.  
 
METHODS 
 
Immunohistochemistry was utilised to identify and enumerate microglial cells. EAE spinal cord 
tissues were immunostained using two specific markers to these reactive cells, which are the anti-
CD11b and anti-Iba-1 antibodies, along with an anti-NgR antibody to localise any co-labelled cells. 
Immunopanning was subsequently utilised to isolate spinal cord microglia from ngr-1-/- and ngr-
1+/+ mice following EAE-induction and the population of these cells were examined by flow 
cytometry. 
 
RESULTS 
 
Based upon both immunohistochemistry and flow cytometry analysis, we detected similar numbers 
of NgR positive microglial cells in our ngr-1+/+ and ngr-1-/- mice with EAE induction,suggesting no 
signalling role for NgR1 in the activation of microglial cells. However, we identified through flow 
cytometry analysis increases in the number of NgR3-positive microglial cells during the chronic stage 
of EAE observed in ngr-1+/+ mice, implicating an alternate mechanism regulating microglial 
activation.  
 
CONCLUSIONS 
 
The NgR homologue NgR3 is more prevalent than NgR1 or NgR2 during EAE disease and so implicate 
alternate ligands outside the integral myelin associated inhibitory factors. We now aim to define the 
mechanism by which NgR3 can influence microglial cell activity during neuroinflammation. 
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Presenter: Mr Man Kit Lee 
Title: Increased glycolytic capacity in CD16+ 
monocyte subset-derived M2 macrophages is linked 
to foam cell formation 

Supervisors: Prof Jaye Chin-Dusting, Prof Anthony 
Dart, Dr Andrew Murphy 

 
Abstract 
 

Introduction: Macrophages scavenge lipids during atherogenesis. It remains unclear whether M1-
inflammatory or M2-resolving macrophages have differing lipid-handling capacities. Evidence 
suggests that intermediate (CD14+/16+) and non-classical (CD16+), but not classical (CD14+) 
monocyte subsets, are inflammatory and significantly elevated in patients with cardiovascular disease. 
No studies have investigated whether these specific subsets contribute to foam cell formation. We 
therefore aimed to determine the lipid-handling phenotype of macrophages derived from each of the 
three human monocyte subsets and to examine the relevance of the findings in the context of 
atherosclerosis. Methods: Human PBMCs were isolated from healthy donors and sorted into the 3 
monocyte subsets via FACS, which were then differentiated using M-CSF for 7 days followed by 24h 
LPS+IFNγ (M1) and IL-4 (M2) stimulation, and 18h oxLDL incubation. Cell populations were analysed 
using flow cytometry, RT-PCR and XFe-96 Seahorse bioanalyzer. Results: We discovered that M2 
macrophages from all human monocyte subsets take up oxLDL, whereas M1 macrophages do not. 
Interestingly, oxLDL-treated M2 macrophages derived from CD14+ and CD14+/16+ monocytes show 
upregulation of ABCA1 mRNA levels which was not observed in macrophages derived from CD16+ 
monocytes, suggesting potential defects in cholesterol efflux capacity. Glycolytic activity was increased 
in CD16+ subset-derived M2-macrophages when stimulated with oxLDL. This glycolytic phenotype 
was also confirmed ex vivo in CD206+ (M2) macrophages in aortic plaques of Apoe-/- mice. 
Conclusions: We provide evidence that CD16+ subset-derived M2 macrophages are responsible for 
foam cell formation involving glycolytic metabolism. Thus, further exploring glycolytic pathways in 
atherosclerotic macrophage foam cells are warranted. 
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Presenter: Ms Caroline Tuck (Department of 
Gastroenterology)  

Title: Adding glucose to fructose reduces breath 
hydrogen but not symptoms in fructose 
malabsorbers with a functional bowel disorder 

Supervisors: Dr Jane Muir, Prof Peter Gibson, Ms 
Jacqueline Barratt 

 
Abstract 
 
Background: Fructose absorption is enhanced by the addition of equal amounts of glucose in 
healthy volunteers. The success of this strategy in reducing abdominal symptoms when consuming 
free fructose or fructans in functional bowel disorders (FBD) is unknown.  
 
Objective: This randomised, double-blind, cross-over trial aimed to investigate if addition of 
equimolar amounts of glucose to fructose reduces breath hydrogen and symptom response 
compared to fructose alone. A secondary aim was to assess if glucose has any effect on fructan 
absorption. 
 
Design: Breath hydrogen and symptom response to sugar solutions- glucose; sucrose; fructose; 
fructose+glucose; fructo-oligosaccharide (FOS); FOS+glucose – were assessed in patients with 
fructose malabsorption and a FBD. Following a 24h run-in period where participants consumed a 
diet low in fermentable carbohydrates (fibre and FODMAPs), participants collected breath samples 
at baseline and every 20min for 4h after consuming the sugar solution. Breath hydrogen was 
calculated as area-under-the-curve. Symptom scores were recorded at the end of each day, using a 
100mm visual analogue scale. 
 
Outcomes: In 26 participants (3 male, aged 22-65y), breath hydrogen response to 25g fructose 
(775±904ppm.4h (mean±SD)) reduced following the addition of 25g glucose (84±99;p=0.012, t-
test), which was similar to that after glucose alone (133±175). Breath hydrogen response to 10g 
FOS (3089±1688) was not changed with glucose addition (2166±1320;p=0.559). Overall abdominal 
symptoms after fructose (median 15mm, IQR 2-46) or FOS (19,2-32) were not changed with 
glucose addition (5,1-35;p=0.236; 17,2-46,p=0.926, respectively).  Glucose addition worsened 
nausea with fructose (1,0-2vs2,1-10; p=0.018).  
Conclusions: These results do not support the addition of glucose to free fructose or fructans as it 
does not reduce, and potentially worsens symptoms associated with consumption of these sugars 
in patients with FBD.  
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Presenter: Ms Sreepurna Malakar (Department of 
Gastroenterology) 

Title: Naturally Occuring Dietary Salicylates In 
Common Australian Foods 

Supervisor: Dr Jane Muir, Prof Peter Gibson, Dr Jaci 
Barrett 

 
Abstract 
 
Background/Aims: Salicylic acid (SA) is a phytohormone involved in plant immunity. Aspirin, a 
commercially available SA, might play beneficial role in cardiovascular health and colon cancer. It 
may also cause urticaria, angioedema, asthma, gastrointestinal symptoms in SA-sensitive 
individuals. Dietary SA might exert similar beneficial effects and/or may induce similar symptoms 
in sensitive individuals. To develop dietary strategies, data on SA content of food is essential, but 
the available literature is limited and somewhat controversial. Hence the aims of this study were 
to apply and validate state-of-the-art methodology to accurately determine the SA content of 
common foods, and to compare the results with currently published data. 
 
Methods: Gas chromatography-mass spectrometry (GC-MS) was used to analyse 113 food items 
including common Australian fruits, vegetables, herbs, spices, sugars, cereals, oils and beverages. 
Each sample was pooled from five areas. SA-d6 was used as an internal standard and MSTFA as 
derivatizing agent. 
 
Results: Six technical repeats showed a coefficient of variation of 3.03%. SA content was 
measurable in all foods analysed except oils, sugars and cereals, and ranged from 0.05-6 
(vegetables), 0.04-2.67 (fruits), 0.10-1.21 (herbs/spices) and 0.51-1.18 mg/serve (beverages). 
Considerable differences with published data were noted for, for example, pumpkin and pears 
while eggplants and dates were similar. 
 
Conclusions: GC-MS is a valid way of determining SA content of food. The results reveal gaps and 
inconsistencies within the extant literature. There is a pressing need for further research extending 
the analysis to a wider range of food items.  
Funding source(s): N/A 
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Title: Blockade of interleukin-6 signaling reduces 
regulatory T cells in ascites of advanced epithelial 
ovarian cancer 

Supervisor: Prof Magdalena Plebanski, Prof Michael 
Quinn 

 
Abstract 
 
Nirmala Chandralega Kampan, Mutsa Tatenda Madondo, Michael Anthony Quinn, Orla M. 
McNally, Magdalena Plebanski 
Department of Immunology, Faculty of Medicine, Nursing & Health Sciences, Monash University 
 
Background: Epithelial ovarian cancer (EOC) has the highest mortality rate of all gynecological 
cancers globally, as up to two-thirds are diagnosed at an advanced-stage following spread to pelvis 
and peritoneum. Ascites, an accumulation of peritoneal fluid is present in one third of patient and 
is linked to poor prognosis and chemo-resistance. Malignant ascites may aid tumour cell 
persistence by harboring immunosuppressive regulatory T cells (Tregs) that render effector T cells 
dysfunctional, as well as soluble factors such as interleukin 6 (IL-6) that promote an inflammatory 
niche. Programmed cell death protein 1 (PD-1), an immune checkpoint receptor and engaged by 
its ligand PD-L1 in tumour cells is expressed on immune effector cells and can be upregulated 
during a chronic inflammation and has been linked to poor prognosis in EOC. Upregulation of Tregs 
and IL-6 have been correlated separately with tumour progression and reduced survival in 
advanced EOC patients, however their relationship is not well understood. Would elimination of 
this inflammatory soluble factor have any effect on immune-suppressive cells? This in-vitro study 
studies the immunomodulatory effect of IL-6 on Tregs within tumour ascites.  
 
Methods: Peripheral blood mononuclear cells (PBMC) from 10 healthy donors were incubated in-
vitro in two conditions with controls- media with exogenous IL-6 or cell-free tumour ascites from 
advanced EOC patients for 48 hours. Exogenous IL-6 was used at 50ng/ml to mimic the natural 
level in ascites. Bioactive IL-6 within the ascites was neutralized with human monoclonal antibody 
to IL-6. The frequency and phenotype of Tregs as well as effector T cells (Teff) were then evaluated.  
 
Results: This study shows for the first time that a blockade of IL-6 activity in the ascites decreases 
the frequency of Treg otherwise induced by exogenous IL-6 in media and ascites, and increases 
the ratio of Teff/Tregs. Blockade of IL-6 also decreases the level of PD-1 expression on T effectors.  
 
Conclusion: Antibody blockade of the IL-6 in ascites offers a novel, potentially clinically 
translatable strategy to increase immunocompetence in the local tumour microenvironment in 
EOC, and combined with other treatments, may offer more effective modalities of management 
for advanced EOC. 
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Presenter: Mr Waled Shihata (Baker IDI) 

Title: Elevated Pressure Promotes Endomt-Induced 
Fibrosis Via A Caveolin-1 Dependent Mechanism 

Supervisor: Dr Amanda Sampson, Prof Jaye Chin-
Dusting 

 

 
Abstract 
 
A major risk factor for cardiac fibrosis is high blood pressure which we have previously shown to 
induce endothelial activation via a caveolin-1 (cav-1) dependent mechanism. Endothelial-to-
mesenchymal transition (EndoMT) is a key player in the development of cardiac fibrosis.  Here, we 
examine the hypothesis that increased pressure promotes EndoMT-induced fibrosis via a cav-1 
dependent mechanism. 
Human umbilical vein endothelial cells (HUVECs) or cav-1 knockdown (cav-1 KD) cells were treated 
with TGFβ1 (10ng/mL) and TGFβ2 (10ng/mL), known inducers of EndoMT, or pressurised to 120 
mmHg for up to 5 days. We observed increased expression of the fibroblast genes, vimentin and 
alpha-smooth muscle actin (αSMA), and a decrease of the endothelial gene, CD31, in the TGFβ1/2 
treated HUVECs compared to untreated cells. HUVECs exposed to 120 mmHg also had higher 
vimentin gene expression and lower CD31 gene and protein expression compared to 
unpressurised cells, suggesting that exposure to increased pressure promotes transition of 
endothelial cells away from an endothelial and towards a fibroblast phenotype. This was also 
accompanied by an increase in both MMP2 and MMP9 activity in pressurised HUVECS compared 
to unpressurised cells consistent with the premise that pressure induces the breakdown of 
collagen type IV that is essential for the progression of EndoMT. A role for cav-1 was established 
as cav-1 KD cells were protected from the pressure-induced changes in both gene and protein 
expression of the afore-mentioned cellular markers. We also found that increased vimentin and 
αSMA gene expression along with increased perivascular fibrosis and cardiac hypertrophy were 
present in the myocardium from both angiotensin II (AII;490ng/min/kg) and noradrenaline 
(NA;3.8μg/kg/min)-treated wild-type (C57Bl/6), but not AII nor NA-treated cav-1 knockout mice.  
We conclude that elevated pressure induces EndoMT via a cav-1 dependent mechanism and may 
be responsible for the end-organ fibrosis observed in the context of high blood pressure. 
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Presenter: Ms Jacqueline Riddiford 

Title: Evidence For A Relationship Between The 
Mirror Neuron System And Visual Processing In 
Social Cognition 

 

 
Abstract 
 
Riddiford JA1,2,3, Gainsford K2, Gurvich CT3, Enticott PG2,3 
 
1School of Psychological Sciences, Monash University; 2Cognitive Neuroscience Unit, Deakin 
University; 3Monash Alfred Psychiatry Research Centre, Central Clinical School, Monash 
University. 
 
The human mirror neuron system (MNS) is theorised to underlie social cognitive processes, deficits 
of which are a core feature of Autism Spectrum Disorder (ASD). It is currently, however, unclear 
as to the relationship between the MNS and visual processing ability, particularly in their combined 
contribution to social cognitive processes. 
 
   AIM: To explore the relationship between the MNS and visual processing in a healthy control 
sample.  
 
   METHODS: Fifteen healthy control participants aged 18-26 years (8 males, 7 females) viewed a 
series of videos depicting goal-directed right-handed biological movements. Concurrent 
eyetracking and Transcranial Magnetic Stimulation (TMS) were engaged to record gaze patterns 
and putative MNS activity respectively during video observation. Univariate analyses were 
conducted to examine the relationship between gaze patterns and MNS activity during 
observation of socially representative goal-directed movements. 
 
   RESULTS: Contrary to expectation, MNS activity significantly increased when participants did not 
fixate on the goal-directed biological movement compared to when they did, F(1,14) = 4.78, p = 
.046, ηp2 = .25. Remaining analyses exploring the relationships between remaining visual 
processing parameters (i.e. dwell time, predictive gaze) and MNS activity were not significant.  
   CONCLUSION: A decline in MNS activity with increased fixation on biological motion in healthy 
control participants supports the interpretation of the MNS as a pattern completion and prediction 
mechanism, facilitating social cognition and understanding. Further investigations with an ASD 
sample potentially has significant implications for our understanding of their social cognitive 
processing differences, particularly in the development of novel treatments targeting these 
deficits. 
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Presenter: Dr Katherine Langan 

Title: The impact of β-lactam minimum inhibitory 
concentration on patient mortality from 
Pseudomonas aeruginosa bacteremia; a 
retrospective cohort study and meta-analysis 

Supervisors: Dr Anton Peleg, A/Prof Allen Cheng, 
A/Prof Tom Kotimbos 

 
Abstract 
 
Background: Pseudomonas aeruginosa bacteremia is associated with significant mortality. It 
remains unclear whether outcomes from pseudomonal bacteremia are affected by minimum 
inhibitory concentrations (MICs) of anti-pseudomonal beta-lactams within the susceptible range. 
Methods: We reviewed the outcomes of hospitalized patients with P. aeruginosa bacteremia, at a 
single centre between January 2003 and June 2010, and determined the MIC for the beta-lactam 
used for treatment. We then performed a meta-analysis of published studies examining the 
impact of β-lactam MIC on patient outcomes from pseudomonal bacteremia. Results: Over the 
study period, we detected 117 episodes of P. aeruginosa bacteremia treated with an anti-
pseudomonal beta-lactam within 48 hours of its isolation. According to The Clinical and Laboratory 
Standards Institute (CLSI) 2015 criteria, 68.4% (80/117) of the P. aeruginosa isolates had an MIC 
below the breakpoint, 15.4% (18/117) had an MIC at the breakpoint and 16.2% (19/117) had an 
MIC above the breakpoint for the beta-lactam prescribed. Overall hospital 28-day mortality was 
16.2% (19/117). Mortality was 13.8% (11/80) for those with an organism with an MIC below the 
breakpoint, 11.1% (2/18) at the breakpoint and 31.6% (6/19) above the breakpoint. After 
adjustment, the MIC category at or below the breakpoint was not associated with mortality 
(adjusted OR 1.62, 95% 0.27-9.63, P = 0.595, however admission to a medical unit (adjusted OR 
7.35, 95% CI 1.18-45.91, P = 0.033) and intensive care were associated with increased mortality 
(adjusted OR 15.01, 95% CI 3.82 – 58.91, P < 0.0001). To increase power, a meta-analysis was 
performed, which included four other studies and a total of 371 patients. The overall mortality 
was 21.3% (79/371), with significantly different mortality according to breakpoint category (OR 
1.67, 95% CI 1.16 – 2.35, P = 0.004). Conclusions: Patients infected with isolates that had a MIC at 
the susceptible breakpoint had a higher mortality than those with a MIC below the breakpoint (OR 
1.67,95% CI 1.18-2.35 , P = 0.004). P. aeruginosa isolates causing bacteremia with MICs of β-
lactams in the susceptible range but at the susceptible breakpoint are associated with greater 
mortality. Continual re-assessment of susceptibility breakpoints is required. 
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1.10-1.20pm  
Oral Presentation 

Speaker: Mr Jae Young Lee (Department of Medicine) 

Title: Overcoming a genetic blockade of thyroid 
hormone transport to potentiate human 
oligodendrocyte differentiation and myelination 

Supervisors: Dr Steven Petratos, Prof Richard Boyd 

 
Abstract 
 
Cellular thyroid hormone (TH) transport is primarily mediated by monocarboxylate transporter 8 
(MCT8). Human mutation of mct8 results in the X-linked-inherited psychomotor retardation, Allan-
Herndon-Dudley syndrome (AHDS), which exhibits a hypomyelinating phenotype. It is posited that 
an abrograted MCT8-dependent TH transport can limit the development of oligodendrocytes and 
hence delay myelination. To overcome this, we tested a MCT8-independent TH analogue, DITPA to 
promote oligodendrocyte differentiation and myelination. By using oligodendrocytes derived from 
human embryonic stem cells (hESCs), we found subsets of oligodendrocyte progenitor cells (OPCs; 
PDGFRα+ or NG2+), immature oligodendroglia (O4+), and pre-myelinating oligodendrocytes (MBP+) 
express MCT8. Expression levels of mct8 mRNA during oligodendrocyte differentiation showed an 
increasing trend from OPCs to immature oligodendroglia. DITPA treatment in early stage of 
oligodendrocyte differentiation upregulated early oligodendroglial transcription factors measured 
by microarray whereas its treatment in late stage of differentiation induced cell-cycle exit and 
upregulated myelin genes. Furthermore, DITPA treatment promoted myelination in co-culture 
comprising of rat retinal ganglion cells and hESC-derived oligodendrocytes. Both pharmacological 
and genetic blockade of MCT8 induced significant apoptosis of oligodendrocytes, resulting in 
impaired myeination. Importantly, DITPA treatment reversed oligodendrocyte apoptosis mediated 
by mct8 downregulation and promoted myelination even with stable knockdown of mct8. Our 
results highlight the potential role of MCT8 in TH transport for human oligodendrocyte development 
and may implicate this TH-transporter as a central co-determinant in the promotion of myelinating 
oligodendrocytes. In addition, DITPA may be a promising small molecule promoting myelination in 
AHDS. 
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1.20-1.30pm  
Oral Presentation 

Speaker: Ms Maha Bakhuraysah 

Title: Identifying the immune function of NgR1 and 
NgR3 in EAE and multiple sclerosis 

Supervisors: Dr Steven Petratos, Prof Richard Boyd 

 

Abstract 

Despite clear evidence demonstrating that the deletion of Nogo-receptor 1 (NgR1) can protect 
against axonal degeneration and thus progression of experimental autoimmune encephalomyelitis 
(EAE), an immunological role for this receptor is yet to yield mechanistic evidence. However, 
recently NgR has been suggested as an alternate receptor for the B-cell activating factor (BAFF) in 
the central nervous system (CNS). The strategic aim of this project is to define the immunological 
role of NgR1 and NgR3, which may potentiate neurodegeneration during EAE. EAE was induced by 
either myelin oligodendrocyte glycoprotein (MOG35-55) peptide, or by recombinant MOG (rMOG). 
To further understand the function of NgR in regulating immune cells, flow cytometry-based 
phenotypic analysis was performed on isolates from spleens, lymph nodes and spinal cords at 
different clinically defined stages of EAE. CNS-infiltrating blood cells revealed an augmented 
response in the B-cell population, which expressed NgR1 and NgR3, observed in ngr1+/+ mice with 
the onset and progression of the disease that could not be demonstrated within the spinal cords of 
EAE-induced ngr1-/- mice. Remarkably, there was a cluster of B-cells-expressing NgR present at the 
meninges of the spinal cords of ngr1+/+ EAE-induced mice at clinical score 1. There were significant 
increases of IgG (class switching) from these cells when compared to IgM and IgD, and these isolated 
cells were in the DNA synthesis (S) phase of the cell cycle, after stimulating sorted cells with 
extracellular B-cell activating factor (BAFF) in vitro. Collectively, these data indicate that there exists 
the inducible expression of NgR1 and NgR3 in specific immune lineage cells upon the induction of 
EAE that may play a role in a follicular collection B-cells in the meninges during the induction of EAE. 
Thus, our data reinforce the idea that blocking the interaction of BAFF and NgR1 and NgR3 may be 
vital for neuroprotection during inflammatory insults. 
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1.30-1.40pm  
Oral 
Presentation 

Speaker: Ms Gabrielle Freedman 
 
Title: Investigating neural markers of attention in 
mindfulness meditators 
 

 

 
Abstract 
 
Background  
Mindfulness meditation has been shown to improve well-being and reduce mental illness. A core 
principle of mindfulness meditation is attention, and as a result mindfulness has been shown to 
improve behavioural measures of attention and alter functional and structural attention networks. 
However, the neural mechanism by which attention improvement occurs is under-explored. Event 
related potentials (ERPs) provide information on neural processes time-locked to an incoming 
stimulus, and the P3b is an ERP commonly modulated by attention.  
 
Aim 
The current research compared ERP modulation of the P3b component between mindfulness 
meditators and controls, during a task requiring attention towards or away from a tactile 
stimulation.  
  
Methods  
Data from 16 mindfulness meditators and 13 non-meditators was analyzed.  The task required 
participants to attend to or ignore an electro-tactile stimulus on the wrist, independently and then 
during concurrent performance of an n-back memory task. A 64-channel EEG recorded brain 
activity during the task. ERPs were analyzed using randomisation statistics.  
 
Results 
A significant interaction was seen between Group x Attend/Ignore conditions during the P3b 
window following stimulus presentation (p = 0.007). Post-hoc analysis showed a modulation of the 
global field potential (reflecting neural response strength) during attend vs. ignore conditions in 
the mindfulness meditation group (p = 0.001) but not the non-meditation group (p = 0.740).  
 
Conclusions  
Increased attentional neural engagement/disengagement in mindfulness meditators suggests 
mindfulness may increase attentional control. Improvements in attentional control may therefor 
underlie some of the clinical and non-clinical benefits of mindfulness practice, particularly allowing 
chronic pain patients to disengage from physical sensations. Additionally, if mindfulness 
meditation can improve attentional control then it builds a stronger case for social uptake within 
schools, workplaces and the community 
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1.40-1.50pm  
Oral Presentation 

Speaker: Ms Kirsty Wilson 

Title: Montanide, Poly I:C and nanoparticle 
based vaccines promote differential 
suppressor and effector cell expansion: a 
study of induction of CD8 T cells to a minimal 
Plasmodium berghei epitope. 

Supervisors:  Professor Magdalena Plebanski, 
Dr Sue Xiang 

 

Abstract 

The development of practical and flexible vaccines to target liver stage malaria parasites would 
benefit from an ability to induce high levels of CD8 T cells to minimal peptide epitopes. Herein we 
compare different adjuvant and carrier systems in a murine model for induction of interferon gamma 
(IFN-γ) producing CD8 T cells to the minimal immuno-dominant peptide epitope from the 
circumsporozoite protein (CSP) of Plasmodium berghei, pb9 (SYIPSAEKI, referred to as KI). Two pro-
inflammatory adjuvants, Montanide and Poly I:C, and a non-classical, non-inflammatory nanoparticle 
based carrier (polystyrene nanoparticles, PSNPs), were compared side-by-side for their ability to 
induce potentially protective CD8 T cell responses after two immunisations. KI in Montanide 
(Montanide + KI) or covalently conjugated to PSNPs (PSNPs-KI) induced such high responses, whereas 
adjuvanting with Poly I:C or PSNPs without conjugation was ineffective. This result was consistent 
with an observed induction of an immunosuppressed environment by Poly I:C in the draining lymph 
node (dLN) 48 hours post injection, which was reflected by increased frequencies of myeloid derived 
suppressor cells (MDSC) and a proportion of inflammation reactive regulatory T cells (Treg) 
expressing the tumour necrosis factor receptor 2 (TNFR2), as well as decreased dendritic cell (DC) 
maturation. The other inflammatory adjuvant, Montanide, also promoted proportional increases in 
the TNFR2+ Treg subpopulation, but not MDSCs, in the dLN. By contrast, injection with non-
inflammatory PSNPs did not cause these changes. Induction of high CD8 T cell responses, using 
minimal peptide epitopes, can be achieved by non-inflammatory carrier nanoparticles, which in 
contrast to some conventional inflammatory adjuvants, do not expand either MDSCs or 
inflammation reactive Tregs at the site of priming. 
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1.50-2pm  
Oral Presentation 

Speaker: Ms Dragana Dragoljevic 

Title: Altered cellular cholesterol homeostasis in 
murine models of rheumatoid arthritis 
contributes to extramedullary haematopoiesis 
and monocytosis. 

Supervisors:  Dr Andrew Murphy, Prof 
Jaye Chin-Dusting, Prof Mark Febbraio 

 

Abstract 

 

Objective: Rheumatoid arthritis (RA) is associated with a ~2-fold elevated risk of mortality from 
cardiovascular disease (CVD) compared with the general population. Identifying CVD in these 
patients is difficult as traditional CVD risk factors, including dyslipidemia are not always observed. 
This underscores the need for a better understanding of the mechanisms contributing to accelerated 
atherosclerosis in RA. People with RA often have monocytosis and neutrophilia, which can play 
causal roles in atherosclerosis. Methods: Two mouse models of RA were used, K/BxN serum transfer 
and collagen induced arthritis (CIA). Flow cytometry was used to quantify the abundance of leukocyte 
and stem cell subsets. BODIPY-cholesterol was employed to determine the membrane cholesterol 
status of the various cell populations. Results: Murine RA promotes monocytosis and neutrophilia 
due to an expansion and increased proliferation of the haematopoietic stem and multipotential 
progenitor cells (HSPCs) in the bone marrow (BM). HSPCs also mobilised into the circulation and 
homed to the spleen, resulting in extramedullary haematopoiesis. Interestingly, expression of key 
cholesterol efflux genes, Abca1, Abcg1 and Apoe were down regulated in the BM HSPCs isolated 
from the K/BxN mice, resulting in increased cell membrane cholesterol levels. In addition, expression 
of the common beta subunit of the interleukin-3 receptor was increased on the HSPCs, likely 
explaining their increased proliferation in the BM. Moreover, blood monocytes and neutrophils had 
increased membrane cholesterol content, and decreased Apoe gene expression, independent of 
changes in plasma cholesterol levels. Furthermore, white blood cells from human RA patients tend 
to have lower Apoe gene expression, suggesting our observations in mice are likely to translate to 
man. Conclusion: We found a central defect in cellular cholesterol homeostasis in murine models of 
RA. We hypothesize that this defect in cellular cholesterol metabolism promotes monocytosis, and 
could underlie the increased risk of CVD in people with RA. 
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2-2.10pm  
Oral Presentation 

Speaker: Dr Antony Friedman (Department of 
Gastroenterology) 

Title: Adjunctive Allopurinol In Thiopurine Non-
Responders Optimises 6tgn And Improves Clinical 
Outcomes In Ibd: The Multicentre, Prospective, 
Double Blind, Dose-Ranging Aaa Study 

Supervisors:  Dr Stuart Roberts, Dr Miles Sparrow 

Abstract 

 

Introduction: 15% of IBD patients who do not respond to azathioprine (AZA) or mercaptopurine 
(MP) are shunters. They preferentially metabolise MP to 6-methylmercaptopurine (6MMP) instead 
of the efficacious 6-thioguanine nucleotides (6TGN). 

Aims & Methods: This multicentre, prospective, double-blind, dose-ranging, randomised trial aims 
to show that low-dose allopurinol–thiopurine achieves steroid-free clinical remission and minimises 
toxicity; and to compare outcomes of allopurinol 50 vs 100mg. Inclusion criteria were: clinically 
active or steroid-dependent IBD; thiopurine shunters with 6TGN <260pmol/8x108 RBCs and 
6MMP:6TGN ratio ≥20; total leucocyte count ≥3.5x109/L. Patients were randomised to a 

blinded dose of 50 or 100mg allopurinol and 25% of their screening thiopurine dose. Thiopurine 
doses were then optimised, aiming for 6TGN >260. The primary endpoint was steroid-free clinical 
remission after 24 weeks (SFR24) using the Harvey Bradshaw Index and the Simple Clinical Colitis 
Activity Index. An intention-to-treat analysis was performed 

Results: 73 patients were enrolled: 46 had Crohn’s disease and 27 ulcerative colitis. Mean doses for 
AZA reduced from 164mg at screening to 67mg at week 24 and 6MP from 88mg to 45mg (both 
p<.001). Significantly greater thiopurine dose reductions were seen in the 100mg allopurinol arm 
than the 50mg arm (63-65% vs 35-53% reduction, p=0.006 and 0.008). 39 patients [53% (95% CI 42–
65)] achieved SFR24 with no difference in rates of SFR24 between 50 and 100mg arms (p=.913). 
6TGN increased from 177±14 to 402±16 (p<.001). 6MMP decreased from 9949±485 to 1235±547 
(p<.001) and 6MMP:6TGN ratio fell from 64 to 4 (p<0.001). There was no significant difference in 
6TGN between allopurinol arms, however mean 6MMP was significantly higher in the 50mg arm 
(1987 vs 483, p=0.023). Hepatitis decreased with ALT improving from 52±6U/L to 27±6U/L (p<.001). 
26 of 32 patients (81%) were able to cease steroids (p=.011). Total leucocyte count decreased from 
mean 7.1x109/L to 5.9x109/L (p<.001). Only two transient episodes of mild leucopenia occurred in 
1 patient, resolving with a reduced thiopurine dose. Significant reductions in faecal calprotectin 
occurred in steroid dependent CD patients from mean 864ug/g to 122ug/g (p=.043). Significant 
reductions in CRP occurred in UC patients from mean 6.1mg/L to 3.6mg/L (p=.019). 15 serious 
adverse events occurred; 2 (dental abscess and perianal abscess) were possibly related to the drug 
combination 

Conclusion: Allopurinol-thiopurine combination safely and effectively optimises 6TGN and 
concurrently reduces 6MMP. Optimisation of thiopurine metabolites improves disease outcomes 
without additional toxicity. No clinically significant differences were seen between allopurinol 
groups. It has been prospectively validated as a therapeutic intervention for IBD patients who are 
shunters  
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Further information 
Central Clinical School 
Monash University 
Alfred Hospital 
99 Commercial Road 
Melbourne VIC 3004 
Telephone:  +61 3 9903 0027 
Email:  hdr.ccs@monash.edu  
Web:   www.med.monash.edu.au/cecs/  
 
 

facebook.com/Monash.University 

twitter.com/CCSMonash 

 pinterest.com/CCSMonash/central-clinical-school-monash-university/ 

http://ccsmonash.blogspot.com.au 

 www.youtube.com/CCSMonash   
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