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2016 Central Clinical School 8th annual postgraduate symposium 

Introduction 

2016 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 symposium gives an opportunity for students to explain their research to other students and enables 

fostering of collaborations, networking and a greater awareness of the expertise and research being 

conducted on the site.  

This is a student run event. The 2016 Postgraduate symposium planning committee members are: 

Ms Ashlee Conway (Chair), Ms Kirsty Wilson (Vice-chair), Mr Annas Al-Sharea (Baker IDI), Mr Man Kit Lee 

(Baker IDI), Mr Speros Thomas (Medicine), Ms Riya Palchaudhuri (Burnet Institute), Ms Sin-Ki Ng (MAPRc), 

Ms Shanzana Khan (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:   $400  

● Most outstanding poster presentation:   $400 

● Second place oral presentation:   $200 

● Second place poster presentation:   $200 

● Third prize oral presentation   $100 

● Third prize poster 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). So, the more questions, 

the higher chance of winning! 



 

Page 3 of 33 

 
   

2015 Postgraduate Symposium Committee:  L-R, Ms Kristina Zaldivia, Ms Jodie Abramovitch, Ms Shauna 
French, Ms My-Nhan Nugyen, Ms Erica Kim, Ms Liriye Kurtovic  

  



 

2016 Central Clinical School 8th annual postgraduate symposium 

Program 
 

Date: Thursday 3rd November 2016 

10.00-10.10 am  Introduction & Welcome: Ms Ashlee Conway, Chairman student committee 

Session 1: Oral presentation Chair:  Ms Ashlee Conway and Mr Annas Al-Sharea         

10.10-10.20 am Speaker: Ms Jessica Marshall 

10.20-10.30 am Speaker:  Ms My-Nhan Nguyen 

10.30-10.40 am Speaker:  Dr Shauna French 

10.40-10.50 pm Morning coffee break 

10.50-11.00 am         Speaker:  Ms Elizabeth Thomas 

11.00-11.10 am Speaker:  Mr Liam Powles 

11.10-11.20 am         Speaker:  Mr Paddy Dempsey 

11.20-11.30 am Speaker:  Mr Pacific Huynh 

Session 2: Explain my graph 

Chair: (Ms Riya Palchaudhuri) 

11.30-12.00 pm 

Participants: 

● Prof Mark Cooper (Baker IDI) 

● Prof Rob Medcalf (ACBD) 

● Prof Harshal Nandurkar (ACBD) 

● Prof David Tarlinton (Immunology and Pathology) 

Chair: Ms Riya Palchaudhuri 

Judges: Committee 

12.00-1.10 pm Lunch accompanying poster display (as listed under Session 3 below) 

Session 3: Poster presentations (Chair: Ms Kirsty Wilson and Ms Erica Kim) 

Posters presenters allocated 4 minutes presentation time each and as per schedule below. 

(01) Presenter: Ms Alicia Chenoweth 

(02) Presenter: Ms Liriye Kurtovic 

(03) Presenter: Ms Hannah Coyle 

(04) Presenter: Mr Michael De Vries 

(05) Presenter: Mr Sung Wook Chung 

(06) Presenter: Dr Katherine Langan 

(07) Presenter: Ms Priyanka Ranjan 

(08) Presenter: Ms Emily King 

(09) Presenter: Mr Man Kit ‘Sam’ Lee 

(10) Presenter: Mr Annas Al-Sharea 

(11) Presenter: Mr Paul Gill 

Session 4:  Oral presentation Chairs: Mr Man Kit Lee and Mr Speros Thomas 
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1.10-1.20 pm Speaker: Mr Timothy Gottschalk 

1.20-1.30 pm Speaker: Mr Waled Shihata 

1.30-1.40 pm Speaker: Ms Pin Shie Quah 

1.40-1.50 pm Speaker: Ms Dragana Dragoljevic 

1.50-2.00 pm Speaker: Mr Nikolce Kocovski 

2.00-2.10 pm Speaker: Mr Aron Hill 

2.10-2.20 pm Speaker: Dr Katherine Langan 

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

2.20-2.40 pm 

Participants:  

● Prof Paul Zimmet (CCS) 

● Dr Bernadette Fitzgibbon (MAPRc) 

● Prof Magdalena Plebanski (Immunology and Pathology) 

Interviewing panel:  Mr Speros Thomas and Ms Sin-ki Ng 

Judge/Timekeeper: Ms Ashlee Conway 

2.40-2.50 pm Representative from MPA  

3.00-3.20 pm 
Closing Remarks and Awarding of Prizes by Acting Head of School, Central Clinical 

School,  Prof Harshal Nandurkar 

3.30 pm Networking Drinks sponsored by MPA 

 
  



 

2016 Central Clinical School 8th annual postgraduate symposium 

 

Judges for Oral and Poster Presentations 
 

Judges for Oral presentations 

 

  
 

  

Chair: Ms Ashlee 

Conway 

Prof David Curtis 

Australian Centre  

for Blood Diseases 

A/Prof Mark Wright 
Immunology and 
Pathology 

Dr Graeme Lancaster 
Baker IDI  

Dr Clovis Palmer 
Burnet Institute 

 
 
 

Judges for Poster presentations 

 

     

Chair, Ms Kirsty 
Wilson and Ms 
Erica Kim 
 

Dr Andrew Murphy 
Baker IDI 

Prof Suzanne Crowe 
Burnet Institute 

Dr Shiva Akbarzadeh 
Surgery 

Prof Rob Medcalf 
Australian Centre for 
Blood Diseases 
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FUN SESSION – EXPLAIN MY GRAPH AND NO BELL (see program for 2016 participants) 

 

 

  2015 Explain my graph winner: Dr Ricardo Ataide (pictured below 

from the Youtube video upload: 

https://www.youtube.com/watch?v=pPEfdyErrcM  

2015 No-Bell prize winner: Dr Steven Petratos 

https://www.youtube.com/watch?v=pPEfdyErrcM%20


 

2016 Central Clinical School 8th annual postgraduate symposium 

Oral presentation Abstracts 
 

 

Presenter:  Ms Jessica Marshall Time: 10.10-10.20 am 

Title: Over expression of Heat Shock Protein 72 specifically in skeletal muscle does not protect 
against high fat feeding induced metabolic characteristics 

 
Abstract:  
 
Objective and Background:  To determine whether the over expression of Hsp72 specifically in 
skeletal muscle can protect against high fat feeding-induced insulin resistance. 

Evidence from transgenic (Tg) mouse models over expressing the protein Hsp72 (Hsp72Tg) has 
demonstrated protection against high fat feeding-induced weight gain, glucose intolerance and 
metabolic dysfunction- characteristics associated with obesity and T2D. Hsp72Tg mice also display an 
increase in voluntary physical activity levels. 

Methods: The Hsp72Tg mouse was engineered using a promoter that resulted in over expression of 
Hsp72 not only in skeletal muscle, but also in the brain. Therefore, studying the role of Hsp72 
exclusively in skeletal muscle is necessary to determine whether it is the muscle that is driving the 
phenotype. With the use of an Adeno-Associated Virus containing a plasmid with the Hsp72 gene, 
hspA1a, with a CK6 promoter to over express Hsp72 in skeletal muscle only, we studied the effects of 
increasing Hsp72 levels on various markers of metabolism including glucose tolerance and fat mass 
accumulation.  

Results: We found that on a high fat diet, Hsp72-AAV treatment did not improve fasting glucose, 
fasting insulin or glucose tolerance. Hsp72-AAV did not alter parameters such as VO2, energy 
expenditure, RER and physical activity levels, nor did it improve running performance. 

Conclusion: Results from skeletal muscle specific over expression of Hsp72 suggest that the 
previously observed phenotype in the Hsp72Tg mice could be driven by the central nervous system. 
Therefore, further testing into brain specific over expression could be warranted. 
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Oral Presentation Abstract 

 

 

Presenter:  Ms My-Nhan Nguyen Time: 10.20-10.30 am 

Title: Upregulation of galectin-3 in relation to the severity of cardiomyopathy due to transgenic 
beta-adrenergic activation 

 
Abstract:  
 
Clinical studies have implicated galectin-3 (Gal-3) as a biomarker for heart failure, fibrosis and 
arrhythmias. Cardiomyopathy represents a major cause of heart failure and mortality, and yet 
changes in cardiac Gal-3 in relation to disease severity and the mechanism regulating Gal-3 
expression are poorly understood.  

 Aim: Using transgenic (TG) mouse models of cardiomyopathy, we studied cardiac Gal-3 expression 
in relation to disease severity.  

 Methods: Male wild-type (WT) and TG mice with cardiac overexpression of human β2-AR (β2-TG) or 
mammalian sterile 20-like kinase 1 (Mst1-TG) and Gal-3 knockout (Gal-3 KO) mice were studied. Left 
ventricular (LV) fibrosis was measured by hydroxyproline assay. Expression of Gal-3 and fibrotic and 
inflammatory genes was determined by RT-PCR. Western blot or ELISA was used to measure protein 
expression of Gal-3. Drugs tested include Gal-3 inhibitor N-acetyllactosamine (N-Lac) and 
isoproterenol (ISO).  

 Results: β2-TG mice at 3, 6 and 9-months of age showed age-dependent increase in LV collagen 
content (p<0.05). Age-dependent increase in Gal-3 expression at mRNA (6~14 fold) and protein (4~7 
fold) levels were observed in β2-TG mice (p<0.01). Fibrotic and inflammatory genes were 
upregulated in β2-TG hearts and highly correlated to that of Gal-3 (r=0.77~0.96, p<0.05). ISO 
treatment (30 mg/kg, 7 days) induced LV fibrosis and gal-3 expression in WT but not Gal-3 KO mice 
(p<0.05). Further, Mst1 protein increased by 5~14 fold in β2-TG hearts (p<0.05). A 50-fold increase of 
cardiac Gal-3 expression was observed in Mst1-TG mice. N-Lac (5 mg/kg/day, 21 days) attenuated 
fibrotic and inflammatory signalling in β2-TG mice (p<0.05). 

Conclusion: Gal-3 expression was increased in the β2-TG model and correlated with the severity of 
disease. Gal-3 inhibitor suppressed inflammatory and fibrotic signalling supporting a role of Gal-3 in 
the initiation and progression of cardiomyopathy. Gal-3 upregulation by genetic or pharmacological 
activation of β-AR involves activation of Mst1. 

 

 

  



 

2016 Central Clinical School 8th annual postgraduate symposium 

Oral Presentation Abstract 

 

 

Presenter:  Ms Shauna French Time: 10.30-10.40  am 

Title: Rationale of platelet protease-activated receptor 4 (PAR4) as a novel anti-thrombotic target 

 
Abstract:  
 
Background: Anti-platelet drugs are the mainstay of pharmacotherapy for heart attack and stroke 
prevention. However, improvements are continually sought due to emerging population resistance 
and persistent bleeding risk associated with current therapies. As thrombin is the most potent 
platelet activator, the newest anti-platelet strategy is to target thrombin-induced platelet activation. 
Thrombin activates platelets via two protease-activated receptors (PARs), PAR1 and PAR4. PAR1 has 
higher affinity for thrombin and the first PAR1 antagonist, vorapaxar, was recently approved for use 
as an anti-platelet agent. However, vorapaxar is contraindicated in a significant number of patients 
due to adverse bleeding events. In contrast, and despite lack of previous research interest, PAR4 has 
recently gained global attention due to the discovery of a PAR4 genetic variant that renders platelets 
resistant to current anti-platelet therapy and is predominate in up to 80% of people of some 
populations. Therefore determining the function of PAR4 in thrombosis has recently become of great 
interest.  

Methods: To determine the specific anti-platelet effects of inhibiting PAR4 function during thrombus 
formation in human whole blood, we developed a function-blocking anti-PAR4 antibody which we 
used to probe for PAR4-dependent platelet functions in isolated platelets. The anti-PAR4 antibody 
alone was sufficient to abolish the sustained elevation of cytosolic calcium and consequent 
phosphatidylserine exposure induced by thrombin.  Further, selective inhibition of PAR4, but not of 
PAR1, impaired thrombin activity (FRET-based thrombin sensor) and fibrin formation (anti-fibrin 
antibody) in an ex vivo whole blood flow thrombosis assay. 

Conclusions: These findings demonstrate that PAR4 is required for platelet procoagulant function 
during thrombus formation and suggest PAR4 inhibition as a potential anti-platelet target. 
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Oral Presentation Abstract 

 

 

Presenter:  Mrs Elizabeth Thomas Time: 10.50-11.00 am 

Title: Sustained attention as a predictor of antisaccade performance in schizophrenia 

 
Abstract:  
 
Antisaccade (AS) performance is regarded as one of the most promising intermediate phenotypes for 
schizophrenia. The AS task requires individuals to suppress the automatic response of looking at a 
target and instead look at the mirror (opposite) location.  Successful AS performance is thought to 
rely on cognitive abilities including inhibition, attention and speed of processing. It has been 
suggested that the poorer AS performance in schizophrenia reflects a generalised 
neuropsychological deficit. Few studies have directly investigated the relationship between eye 
movements and neuropsychological functioning in schizophrenia. This study investigated potential 
neuropsychological predictors of AS performance. 141 adults (64 patients with 
schizophrenia/schizoaffective disorder and 87 healthy controls) were assessed for AS performance 
using an EyeLink II head-mounted eye tracker. Continuous Performance Task (CPT), Stroop and the 
Symbol-coding task were administered to assess cognitive processes likely to be engaged in the AS 
task. AS performance was unrelated to any neuropsychological measure in the control group. In 
patients, the model explained 17.2% of the total variance in AS error (percentage of saccades 
towards the peripheral target) performance, F (3,36) = 3.71, p = 0.020. CPT performance made a 
significant unique contribution of 15.4% (beta = 0.431, p = 0.011). The model also explained 18.4% of 
the total variance in AS latency (time from target onset to saccade onset) performance, F (4,38) = 
3.37, p = 0.019. None of the measures were significant unique contributors, though CPT 
performance contributed at a trend level (beta = -0.310, p = 0.067).  The results suggest that AS 
performance is not a reflection of broad neuropsychological performance as previously thought, but 
is an extension of attentional deficits in schizophrenia. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Liam Powles Time: 11.00-11.10 am 

Title: Vaccine carrier design: Iron oxide nanoparticle synthesis and interactions with antigen 
presenting cells 

 
Abstract:  
 
An effective vaccine formulation requires two main components; an active agent and an adjuvant or 
delivery vehicle to enhance the immune response against this agent. Historically, adjuvants have 
tended to promote strong humoral immune responses with few capable of safely and effectively 
enhancing cytotoxic responses. Polystyrene nanoparticles have been shown to promote strong 
antibody and CD8 T cell responses against chemically conjugated antigen. The 50 nm size of these 
particles is key as it allows for drainage to the lymph node leading to non-inflammatory interactions 
with antigen presenting cells.  

Polystyrene is a non-biodegradable material and as such these particles have limited applicability. 
Therefore biodegradable iron oxide nanoparticles stabilized with the polysaccharide pullulan have 
been synthesised. A co-precipitation based synthesis method was systematically modified to 
produce particles with a hydrodynamic size of 50 nm. The particles were then chemically modified to 
provide surface carboxyl groups for antigen conjugation, purified and characterized. A range of 
questions regarding toxicity, degradation and cellular uptake, amongst others, need to be 
considered in the assessment of a nanoparticle. This presentation will focus on a number of these to 
demonstrate the promise of the biodegradable particle as a potential vaccine carrier. The particles 
are non-toxic, stable in biological environments and degrade over a period of days in simulated 
lysosomal fluid. Flow cytometry is used to demonstrate that the nanoparticles are preferentially 
taken up by bone marrow derived CD11c+ dendritic cells with uptake inhibited when class A 
scavenger receptors are blocked. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Paddy Dempsey Time: 11.10-11.20 am 

Title: Breaking up prolonged sitting: a practical and therapeutic tool in the management of type 2 
diabetes? 

 
Abstract:  
 
Background 

Postprandial hyperglycaemia is linked to an increased risk of micro- and macro-vascular 
complications, particularly in individuals with type 2 diabetes (T2D). While regular exercise is 
effective in managing glycaemic control, meeting prescribed exercise guidelines can be challenging 
and many patients with T2D sit for prolonged periods of time. We examined the effect of 7-h 
prolonged sitting compared to sitting broken up with brief bouts of light intensity walking or simple 
resistance activities on 22-h glycemic control over in T2D patients.   

Methods 

In a randomized crossover trial, 24 inactive overweight/obese adults with T2D (14 men; 62±6 y) 
completed 3 x 7-h laboratory conditions, separated by 6-14 days washout: SIT: uninterrupted sitting 
(control); LW: sitting + 3 min bouts of light-intensity walking at 3.2 km.h-1 every 30 min; and, SRA: 
sitting + 3 min bouts of simple resistance activities (alternating half-squats, calf raises, brief gluteal 
contractions and knee raises) every 30 min. Continuous glucose monitoring was performed for 22-h, 
encompassing the 7-h laboratory trial, the evening free-living period after leaving the laboratory, and 
while sleeping. Meals were standardized across conditions for all participants. 

Results  

Compared to SIT, both LW and SRA reduced both 22-h [SIT: 14.7±0.9, LW: 6.3±0.8 (↓57%) and 

SRA: 6.3±0.9 h (↓57%); p<0.001] and nocturnal time in hyperglycaemia [SIT: 4.7±0.4, LW: 1.4±

0.4 (↓70%) and SRA: 1.8±0.4 h (↓62%); p<0.001]. Furthermore, mean glucose concentrations 
were sustained at a lower level nocturnally through to the next morning following the intervention 

for both LW and SRA (waking glucose both -2.7±0.4 mmol/l compared to SIT; p<0.001). 

Conclusion  

Interrupting sitting time over 7-h with either LW or SRA reduced 22-h hyperglycemia. The glycemic 
improvements persisted after the laboratory condition and nocturnally through until waking the 
following morning. With poor adherence to structured exercise, this approach is potentially 
beneficial and practical. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Pacific Huynh Time: 11.20-11.30 am 

Title: Induced genetic deletion of Cell Division Autoantigen 1 (CDA1) attenuates diabetes-
associated renal fibrosis 

 
Abstract:  

 

Background: CDA1 plays a key role in the development of diabetic nephropathy, where it enhances 
the profibrotic actions of the TGF-β signalling pathway. This was demonstrated in vivo where global 
CDA1 knockout mice exhibited an attenuation in renal fibrosis in a model of diabetic nephropathy. 
Whether inhibiting CDA1 activity after the development of disease can attenuate renal fibrosis has 
yet to be experimentally investigated. This study focuses on the effect of an early and delayed 
intervention by induced genetic deletion of CDA1 on the progression of renal fibrosis in a 
streptozotocin (STZ)-induced mouse model of diabetic nephropathy. 

Methods: Male CDA1flox/ERCre mice were rendered diabetic and sacrificed 10 and 20 weeks later 
for analysis of various metabolic and renal parameters. After 5 or 10 weeks of diabetes, which 
represents early and delayed intervention respectively, these mice were administered either 
tamoxifen to delete the CDA1 gene or vehicle to leave CDA1 intact. 

Results: In the early intervention study, analysis showed that diabetic mice exhibited expected 
changes in metabolic parameters such as hyperglycemia, polyuria and renal hypertrophy. Tamoxifen 
administration, while having no effect on any metabolic parameters in both non-diabetic and 
diabetic CDA1flox/ERCre mice, led to a reduction of renal CDA1 mRNA expression of ~70-80% 
(p<0.001). Expression levels of profibrotic genes, such as fibronectin, collagen I and MMP2, were 
elevated by ~2.6-3.5 fold (p<0.01) in vehicle-treated/CDA1 “wildtype” diabetic mice. This increase 
was attenuated by ~40-70% (p<0.05) in CDA1 deficient diabetic mice. Additionally, renal extracellular 
matrix deposition as determined by Collagen IV staining was increased ~2.84 fold (p<0.05), 
respectively, in diabetic mice and this increase was attenuated in CDA1 deficient mice. 

Conclusions: In conclusion, reduction in CDA1 expression at an early stage of diabetic nephropathy is 
able to attenuate diabetes-associated renal fibrosis, emphasising the potent antifibrotic potential of 
utilizing this approach in diabetic nephropathy. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Timothy Gottschalk Time: 1.10-1.20 pm 

Title: Cd11b regulates inflammation, autoimmunity and associated pathology in a model of 
Systemic Lupus Erythematosus 

 
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. Genome-wide association studies have identified a number of receptors and 
signal transduction molecules specific for the immune system that predispose to the development of 
SLE. A loss-of-function single nucleotide polymorphism (SNP) in the Itgam gene encoding CD11b 
(rs1143679) has been identified which associates with an increased incidence of SLE, implicating 
CD11b as a protective factor against disease development. To understand the role that CD11b plays 
in controlling autoimmune disease, we crossed CD11b deficient mice (CD11b-/-) with Lyn deficient 
(Lyn-/-) mice, a well-studied, robust model of human SLE. Double knockout Lyn-/-CD11b-/- mice 
were analysed over time for development of autoimmune disease and inflammation. While CD11b-/- 
mice presented with mild splenomegaly and lymphadenopathy, immune cell compartments were 
unchanged and pathogenic IgG anti-dsDNA autoantibody titres and glomerulonephritis were 
undetected suggesting that CD11b deficiency alone is insufficient to drive autoimmune disease. 
Conversely, deficiency of CD11b on the Lyn-deficient autoimmune-prone background exacerbated 
disease, driving splenomegaly and lymphadenopathy, extramedullary haematopoiesis, autoantibody 
production and glomerulonephritis, which heavily impacted survival. These findings confirm that 
CD11b is an autoimmune susceptibility gene that when mutated can exacerbate the severity of 
disease on a susceptible genetic background. This work highlights an important role for CD11b in 
regulating and controlling the progression of inflammation and autoimmune disease. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Waled Shihata Time: 1.20-1.30 pm 

Title: Pressure-induced endothelial-to-mesenchymal transition (EndoMT) is via a caveolin-1 
dependent mechanism 

 
Abstract:  

 

Introduction: 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. 

Methods: 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. Wild-type and cav-1-/- mice were used to confirm our findings in vivo. 

Results: TGFβ1/2-treated HUVECs had increased expression of fibroblast genes, vimentin and alpha-
smooth muscle actin (αSMA), and decrease of the endothelial gene, CD31. A similar pattern was 
observed when HUVECs were exposed to a hypertensive pressure (120mmHg), suggesting that 
exposure to increased pressure promotes EndoMT. This was also accompanied by an increase in 
both MMP2 and MMP9 activity, consistent with the premise that pressure induces the breakdown of 
collagen type IV, essential for the progression of EndoMT. Interestingly, cav-1 KD cells were 
protected from these pressure-induced changes. In angiotensin II (AngII) and noradrenaline (NA) 
mouse models of hypertension, we found that Cav-1-/- mice compared to WT mice were protected 
from perivascular fibrosis and cardiac hypertrophy and failed to increase vimentin and αSMA gene 
expression. 

Conclusions: Hypertension 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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Oral Presentation Abstract 

 

 

Presenter:  Ms Pin Shie Quah Time: 1.30-1.40 pm 

Title: The role of TACI in NK cell phenotype and function 

 
Abstract:  
 
Transmembrane activator and calcium-modulator and cyclophilin interactor (TACI) is a receptor that 
binds to cytokines from the tumour necrosis family. These include B-cell activating factor (BAFF) and 
a proliferation inducing ligand (APRIL). TACI is mainly expressed on mature B cells and is important 
for B cell homeostasis, innate-activation-induced cell death and antibody responses to T-
independent antigens. Even though the role of TACI has been well studied in B cells, its participation 
in innate immune responses is less clear. In this study, we investigated the role of TACI in natural 
killer (NK) cells, which are innate immune lymphocytes with a documented role in the control of 
tumours. We found that NK cell homeostasis was disrupted in TACI deficient mice with an increase in 
bone marrow NK cells associated with a concomitant reduction in splenic NK cells. Functionally, 
TACI-/- NK cells expressed a significantly lower level of granzyme B at the basal level, but NK cells 
from TACI-/- mice were able to kill tumour targets at an equal level to wild type mice. Our data 
suggest that TACI affects NK cell numbers, but its effect on NK cell function requires further study. 
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Oral Presentation Abstract 

 

 

Presenter:  Ms Dragana Dragoljevic Time: 1.40-1.50 pm 

Title: Inflammatory arthritis impairs atherosclerotic lesion regression in LDL-receptor deficient 
mice, independent of circulating cholesterol levels 

 
Abstract:  
 
Rheumatoid arthritis (RA) is associated with a ~2-fold elevated risk of mortality from cardiovascular 
disease (CVD). As RA is generally a disease that occurs later in life, when atherosclerotic CVD is 
already present, it remains unknown if RA can impair the regression of atherosclerotic lesions. We 
aim to examine the effect of murine arthritis on atherosclerotic lesion regression, independent of 
lipids. Ldlr KO mice were fed a western type diet for 14wks to promote atherosclerotic lesion 
development. At 14wks, a subgroup of mice were sacrificed for baseline lesion characteristics and 
the remaining mice were placed on chow diet for 3 weeks to normalize plasma cholesterol and 
induce atherosclerotic regression. Simultaneously, a subgroup was rendered arthritic using passive 
transfer of K/BxN serum. Atherosclerotic lesion characteristics and blood leukocyte populations were 
assessed. After the regression period, control mice had significantly smaller lesions compared to 
baseline lesions, prior to the regression period. Interestingly, inflammatory arthritis impaired 
atherosclerotic regression, as the atherosclerotic lesions of these mice were similar to those 
observed at baseline. Moreover, the lesions from the arthritic mice appeared more rupture-prone as 
they contained more lipid and macrophages compared to the non-arthritic mice at the end of the 
regression period. This was independent of total serum cholesterol levels. Circulating monocyte 
levels were also elevated, predominantly the Ly6-Chi inflammatory subset that is considered more 
pro-atherogenic. Inflammatory arthritis impaired atherosclerotic lesion regression. Enhanced 
monocyte production and entry into the atherosclerotic lesion may play a role in defective 
atherosclerotic lesion regression. Our findings suggest that control of lipid levels alone in patients 
with RA is unlikely to protect against atherosclerosis. 
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Oral Presentation Abstract 

 

 

Presenter:  Mr Nikolce Kocovski Time: 1.50-2.00 pm 

Title: Therapeutic monoclonal antibodies to snake venom 

 
Abstract:  
 
Snake antivenom, treatment for snake bite envenomation is largely unchanged from that developed 
over a century ago by Phisalix, Bertrand and Calmette. Antivenom is composed of the neutralising 
antibodies made by large animals, such as horses, in response to immunisation with venom. Despite 
snake antivenom being available for over a hundred years, snake bite morbidity and mortality is still 
a major problem in the world, especially in developing tropical countries, in part due to antivenom 
shortages, inadequate health care, poverty and costly to produce. Additionally, the polyclonal nature 
of the antivenom and the lack of broad neutralisation to many species of snakes venoms 
necessitates the need for a more rationally designed antivenom.  

Although the composition of snake venoms vary between species and genera, it has been observed 
that antivenom developed against one species of snake can neutralise the venom of a different 
species, a phenomenon referred to as cross-neutralisation or cross-reactivity. While prior studies 
provide evidence for cross neutralising antibodies to multiple species of snakes, the specificity of this 
cross-neutralisation is difficult to define using polyclonal antibodies. Additionally, the molecular and 
structural basis of these cross-neutralising antibodies remains unknown. To decipher cross-
neutralization and to enable improved antivenoms, monoclonal antibodies to snake venom would be 
developed using standard molecular and immunological techniques. These monoclonal antibodies 
would also be informative in defining the molecular basis of the cross neutralisation and could 
inform the design of better antivenom, that is cross-proectective towards multiple species of snake 
venom.  

These monoclonal antibodies would demonstrate the possibility that cross neutralising monoclonal 
antibodies to snake venom can be isolated, developed, and are an improved therapeutic over 
currently available antivenom. Having monoclonal antibodies would help alleviate the problems that 
current antivenom production experiences. 
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Oral Presentation Abstracts 

 

 

Presenter:  Mr Aron Hill Time: 2.00-2.10 pm 

Title: Neurophysiological and neurocognitive effects of single-session transcranial direct current 
stimulation over the dorsolateral prefrontal cortex in healthy adults: A TMS-EEG study 

 
Abstract:  

Background: Transcranial direct current stimulation (tDCS) over the dorsolateral prefrontal cortex 
(DLPFC) is being increasingly used as a method for enhancing cognition in both healthy and clinical 
populations. However, the underlying neurophysiological mechanisms which drive these cognitive 
changes are yet to be well elucidated.  

Objectives: In the present study we sought to use a novel multi-modal neuroimaging approach 
combining electroencephalography (EEG) with transcranial magnetic stimulation (TMS-EEG) to 
explore the neurophysiological effects of both a bipolar (BP-tDCS) and more focal ‘high-definition’ 
(HD-tDCS) montage applied over the DLPFC. In addition, changes in working memory performance 
were also explored as a marker of cognitive function.  

Methods: 19 healthy adult participants received either BP-tDCS, HD-tDCS or sham stimulation over 
the left DLPFC as part of a single-blind, three-arm, repeated measures experimental design. TMS-
evoked potentials (TEPs), TMS-evoked oscillations and working memory performance were  recorded 
at baseline, as well as five and 30 minutes following stimulation. In addition, computational models 
were used to examine electrical current flow patterns across the cortex under each condition.   

Results: Computational models demonstrated distinct electrical current flow patterns for each of the 
BP-tDCS and HD-tDCS montages, with more focal electric fields produced during HD-tDCS. TMS-EEG 
results revealed changes in P60 TEP amplitudes following both BP-tDCS and HD-tDCS stimulation 
compared to sham in a region of interest directly adjacent to the stimulation site. Global 
topographical analyses indicated further widespread changes in cortical reactivity following HD-tDCS, 
but not BP-tDCS; with alterations in TMS-evoked gamma power also apparent. Despite these 
changes, WM performance remained unaltered across all conditions.  

Conclusions: Both BP-tDCS and HD-tDCS stimulation montages were able to demonstrably alter 
cortical neurophysiology, as assessed with TMS-EEG, with overall more robust and longer lasting 
changes observed following HD-tDCS. These results also further highlight the feasibility of combined 
TMS-EEG as a technique for probing tDCS-induced alterations in cortical reactivity in non-motor 
brain regions. 
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Presenter:  Ms Katherine Langan Time: 2.10-2.20 pm 

Title: The respiratory microbiome in acute pulmonary exacerbations of cystic fibrosis and changes 
with antibiotic therapy 

 
Abstract:  

Introduction: 

In cystic fibrosis (CF), chronic lung inflammation is present and patients are commonly infected with 
pathogenic micro-organisms, particularly Pseudomonas aeruginosa. They experience episodic acute 
infective pulmonary exacerbations that cause significant morbidity and mortality. Standard 
treatment consists of 10 to 21 days of intravenous combination therapy with anti-pseudomonal 
beta-lactams given as an intermittent bolus and an aminoglycoside (tobramycin). The efficacy of 
beta-lactam antibiotics is related to the time the drug levels are above the MIC of the infecting 
organism (%T>MIC). A continuous infusion allows a greater %T>MIC to be achieved, particularly for 
organisms with a high MIC such as P. aeruginosa. In recent years, the emergence of culture-
independent techniques to assess bacterial load and composition has enabled a more 
comprehensive assessment of the respiratory microbiota in CF.  

Aims:  

To assess the effects of continuous-infusion and intermittent administration of anti-pseudomonal 
beta-lactam therapy on bacterial load and the composition of respiratory microbiota in patients with 
acute pulmonary exacerbations of cystic fibrosis. 

Method: 

We performed a prospective, randomised controlled trial of adults with CF and chronic respiratory 
infection with P. aeruginosa, admitted for IV therapy for an acute pulmonary exacerbation at the 
Alfred Hospital. They were randomised to receive standard intermittent therapy (SI) or a continuous 
infusion (CI) of an anti-pseudomonal beta-lactam in combination with tobramycin. Spontaneously 
exporated sputum was collected on day 0, 3, 7 and 28 and analysed by 16S PCR. Microbiota data was 
available for 22 patients who received standard therapy and 21 patients who received continuous 
infusion.  

Results: 

The SI group had a significantly decreased total bacterial load after 3 days of treatment (Wilcoxon 
test, p= 0.009), although bacterial load returned to baseline levels at day 7 and at post-cessation of 
antibiotics at day 28. In contrast, the CI group had a significant decrease in total bacterial load, which 
persisted until after 7 days of treatment (Wilcoxon test, p= 0.009 at day 3; p= 0.017 at day 7) and 
bacterial load levels returned to baseline post-cessation of antibiotics at day 28. However, the 
pseudomonal load in both SI and CI groups was not significantly changed at either day 3 or 7 of 
therapy, thus the main effect of antibiotic therapy was on other respiratory bacteria. 
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Presenter:  Ms Alicia Chenoweth NO: 1 

Title:  Critical differences in the Fc receptors of humans and non-human primates with implications 
for the analysis of antibody effector functions in vivo  

 
Abstract:  
 
The spectacular success of monoclonal antibodies as therapeutic modalities and of vaccines in 
preventative medicine, together with the increasing emphasis on translational research, have 
focused attention on the drive for new therapeutic targets, understanding of the human immune 
system, and development of appropriate animal models of human immunity, including non-human 
primates (NHP).     

Antibodies, and their Fc receptor (FcR)-based effector functions, are major contributors to the 
effectiveness of therapeutic antibodies, vaccines, and the regulation of immunity. However, despite 
the use of NHP as models of human immunity, little is known of their FcR genetics, function, and 
interaction with immunoglobulins.  

We have undertaken a comparative analysis of the interaction of eight high- and low-affinity 
macaque and human FcγRs with IgG subclasses. We discovered marked differences between 
macaque FcγR and their human counterparts in their specificity for, and interaction with, human IgG 
subclasses. Moreover, FcγR sequence analysis revealed surprisingly extensive genetic polymorphisms 
in macaque, especially in FcγRIIa, which profoundly affects receptor function as demonstrated by 
flow cytometry. The molecular basis for these interspecies differences was investigated by 
engineering 50 IgG subclass mutants with mutations throughout the IgG Fc region and several 
“hotspots” of interspecies difference in receptor binding were identified.   

Our studies suggest that responses expected in humans may not be faithfully reproduced in NHP due 
to differences in their FcγRs. This has implications for their use as a model of human adaptive and 
innate immunity to infection and for their use in preclinical evaluation of human monoclonal 
antibodies. 
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Presenter:  Ms Liriye Kurtovic NO: 2 

Title:  Antibody and complement interactions in human immunity to malaria  

 
Abstract:  

Malaria is a major cause of global morbidity and mortality, particularly in young children. An 
efficacious vaccine is urgently needed; however, this has proven to be challenging as the targets and 
mechanisms of protective immunity are undefined. The sporozoite developmental stage of the 
malaria parasite is an attractive target that prevents the onset of blood-stage parasitemia and may 
induce sterile immunity. Leading vaccine candidate, RTS,S, is based on the sporozoite antigen, CSP. 
RTS,S-induced anti-CSP antibodies are associated with protection, however, it is unknown how these 
antibodies function. Antibody functions may include invasion-inhibition/neutralisation, opsonisation, 
lysis, and complement activation via C1q-fixation. Here we investigated if anti-CSP antibodies could 
fix complement, and whether this is an important immune mechanism against sporozoites.   

Using cohorts of malaria-exposed individuals we characterised the prevalence and acquisition of 
anti-CSP antibodies, and measured their ability to fix complement proteins. Anti-CSP antibodies were 
predominately IgG1, IgG3 and IgM, and could effectively fix C1q and subsequent complement 
proteins. Little C1q-fixation was observed for samples that lacked acquired anti-CSP antibodies, 
indicating that complement activation was antibody-dependent. Additionally, we identified a specific 
CSP epitope that is targeted by C1q-fixing antibodies. We also show evidence that sporozoites are 
susceptible to C1q-fixation and complement activation. Antibody-complement interactions may be 
important in immunity to malaria, and could lead to sporozoite neutralisation, invasion-inhibition, or 
direct lysis.     

Defining the key functions of antibody-complement interactions will be valuable for understanding 
immunity to malaria and developing highly effective malaria vaccines. 
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Presenter:  Ms Hannah Coyle NO: 3 

Title:  The relationship between cortical activity and cognitive function after traumatic brain injury  

 
Abstract:  
 
Background: Traumatic brain injuries are common, estimated to affect 107 in 100,000 Australians 
per year. Of these 80% sustain a mild-moderate traumatic brain injury (mTBI). Metabolic changes 
occur as a result of the biomechanical forces to the brain, impairing cellular function and changing 
excitation/inhibitory dynamics. The acute and long lasting impact of mTBI on cortical activity is not 
well characterised.  

Objectives: To explore the feasibility of TMS‐EEG in the DLPFC for the evaluation of cortical activity 

and it’s relationship with neurocognitive measures post mTBI and during recovery. The DLPFC is a 
novel and relevant target area, playing a key role in higher order executive functions and the frontal 
lobes shown to be vulnerable to mTBI. 

Methods: Thirty mTBI participants and 30 age and gender matched controls will attend three testing 
sessions, separated by 4 weeks across a 12 week period. A neuropsychological assessment and 
TMS/EEG recording will be conducted at each time point. Analyses will be conducted between 
groups to assess for differences in cortical activity and within groups to investigate recovery in mTBI 
and test-retest reliability in controls. 

Results/Conclusions: Data has not yet been collected. This abstract submission is for a poster 
outlining the project proposal. 
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Presenter:  Mr Michael de Vries NO: 4 

Title:  The vital role of Grhl2 in embryonic and craniofacial development  

 
Abstract:  
 
Congenital defects, such as facial malformations and cleft lip/palate, affect up to 4% of live births 
annually. The aetiology of these defects is not completely understood due to the complex nature of 
embryonic and craniofacial development. Recent unpublished research has suggested that the highly 
conserved Grainyhead-like (Grhl) transcription factor family plays a key role in multiple 
developmental processes, including organogenesis, and more broadly, the formation of the face. Our 
preliminary data has uncovered both a role for Grhl-family member Grhl2 in regulating the formation 
of endoderm-derived organs, such as the lungs and gastrointestinal tract, as well as a potential novel 
signalling pathway regulating craniofacial development involving interactions between Grhl2, the 
regulatory protein Noggin, and the Bone Morphogenetic Protein family. Additionally, ongoing 
characterisation of a Grhl2 conditional knockout mouse model shows loss of Grhl2 in the endoderm 
results in a significant detrimental effect on lung development. In combination, these data strongly 
suggest a vital role for Grhl2 during development. My PhD studies will focus on further investigating 
the Grhl2-Noggin-BMP axis in craniofacial development using a modified organ culture technique, 
which will enable examination of the effect of complete Grhl2 loss on craniofacial development 
passed its embryonic lethality, as well as characterisation of the role of Grhl2 in the development of 
endoderm-derived organs, such as the lungs. 
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Presenter:  Mr Sung Wook Chung NO: 5 

Title:  More is not always better: effect of different intensities of intermittent theta burst 
stimulation in prefrontal cortex using TMS-EEG  

 
Abstract:  
 
Introduction: Theta burst stimulation (TBS) has demonstrated similar effects on brain activity as 
standard repetitive transcranial magnetic stimulation, with a major advantage of short stimulation 
duration at lower intensity. There is increasing interest in the use of TBS as a therapeutic tool for 
disorders such as depression and schizophrenia, where prefrontal cortex is the primary target for 
treatment. In developing clinical applications for such psychiatric illnesses, there is a need to explore 
effects of different parameters of TBS in prefrontal cortex. 

This study aimed to examine the effects of different intensities of intermittent TBS (iTBS) on cortical 
reactivity in the prefrontal cortex. We hypothesized that iTBS would show greatest cortical effects at 
sub-threshold intensities. 

Methods: 16 healthy participants were stimulated with iTBS at either 50, 75 or 100% rMT on F1 
electrode over 3 different sessions. TMS-EEG before and after iTBS was used to assess change in 
cortical reactivity via TMS-evoked potentials (TEPs) and TMS-evoked oscillations.    

Results: Cluster-based statistics revealed significant increase in N100 amplitude following 50% (p = 
0.011) and 75% iTBS (p = 0.010) in prefrontal region. No significant change was observed with 100% 
iTBS. iTBS-induced change in N100 was significantly different between 75%  and 100% (p = 0.008; 
75% > 100% iTBS).  

Significant changes in TMS-evoked theta (p = 0.027; 75% > 100% iTBS) and gamma power (p = 0.006; 
75% > 100% iTBS) were found between 75% and 100% iTBS conditions. No significant differences 
were observed between 50% and 75% iTBS, or 50% and 100% iTBS conditions. 

Conclusion: Intensity of the stimulation should be carefully considered when administering TBS in 
prefrontal cortex, as it may have an opposite effect at or above individual’s motor threshold. This 
study may aid in optimising stimulation paradigm prior to the conduct of clinical trials. 
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Presenter:  Dr Katherine Langan NO: 6 

Title:  Meropenem stability in a 24 hour continuous infusion; a simulation study  

 
Abstract:  

Introduction: 

Meropenem is a time-dependent antibiotic and continuous infusion administration is advocated to 
improve time above mean inhibitory concentration (T>MIC). However, issues with stability, 
especially at higher temperatures, has limited its use, especially in an ambulatory setting where the 
infusion fluid is likely to approach body temperature. To improve stability, cooling has been 
investigated but the stability of high concentrations of meropenem over 24 hours in clinical settings 
is limited. 

Aim:  

To assess the stability of meropenem in an infusion bag, with and without ice packs in a cold pouch, 
over 24 hours. 

Methods:  

We performed an observational simulation study of the stability of 15mg/ml and 30mg/ml 
meropenem in a polyvinyl chloride infusion bag of 0.9% normal saline over 24 hours. In addition, 
stability at 30mg/ml was assessed when cooled. Meropenem concentrations were measured by 
liquid chromatography-mass spectroscopy (LC-MS).  From time-concentration graphs, the time at 
which the concentration of meropenem was 90% of the initial concentration (t90), was determined. 

Results:  

Meropenem 30 mg/ml when cooled was stable for greater than 24 hours.  Uncooled meropenem 
30mg/ml was stable for only 12 hours. Uncooled meropenem 15 mg/ml was stable for 20 hours.  

Discussion:  

Meropenem at high concentrations is unsuitable to be given as a 24 hour infusion unless it is cooled. 
However, at high ambient temperatures, cooling may be inadequate to ensure stability up to 24 
hours and shorter infusion times would be recommended. 
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Presenter:  Ms Priyanka Ranjan 

NO: 7 

Title:  Role of Nox5 derived oxidative stress in diabetic nephropathy  

 
Abstract:  

Background: Diabetic nephropathy (DN) is the leading cause of end stage renal disease (1). One of 
the mechanisms involved is, the over production of reactive oxygen species (ROS) in the resident 
cells of the kidney. ROS modulates signal transduction pathways within the cells that induce 
inflammation and fibrosis. NADPH oxidase (Nox) is a multi-complex enzyme found in various cells in 
the kidney and its main function is to produce ROS. The current literature on the role of human Nox5 
in DN is not sufficient, because of its absence from the mouse and rat genome. Recently it has been 
reported, that podocyte-specific human Nox5 transgenic mice exhibit features of chronic kidney 
disease, and that diabetes accelerates this process. 

Hypothesis: Expression of human Nox5 in endothelial cells will further increase ROS production and 
will lead to accelerated renal inflammation and kidney injury in diabetic mice. 

Aim: To investigate the role of Nox5 in a mouse model of DN using human inducible Nox5 transgenic 
mice expressing Nox5 specifically in endothelial cells (VEcad+Nox5+) in the presence or absence of 
diabetes. 

Methods: Diabetes was induced in Nox5- and renal endothelial cell specific Nox5+ transgenic mice by 
injecting streptozotocin (STZ). Subsequently, urine albumin and markers of fibrosis (fibronectin) and 
inflammation (MCP-1, F/480) oxidative stress marker nitrotyrosine was measured by ELISA in these 
mice, RT-PCR and immunohistochemistry. All parameters were analysed by one-way ANOVA. 

Results:  Increase albuminuria and pro-inflammatory markers were observed in diabetic mice 
expressing Nox5 in the endothelial cells of VEcad+Nox5+ when compared to the diabetic 
VEcad+Nox5- mice. 

Conclusion: My study demonstrates, that Nox5 expression in endothelial cells have inflammatory 
phenotype after 15 weeks of diabetes, however doesn’t play major role in DN at weeks of diabetes. 

References:  

1. Molitch ME, DeFronzo RA, Franz MJ, Keane WF, Mogensen CE, Parving HH, et al. 
Nephropathy in diabetes. Diabetes Care. 2004;27 Suppl 1:S79-83. 

2. Holterman CE, Thibodeau JF, Towaij C, Gutsol A, Montezano AC, Parks RJ, et al. Nephropathy 
and elevated BP in mice with podocyte-specific NADPH oxidase 5 expression. J Am Soc Nephrol. 
2014;25(4):784-97. 
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Presenter:  Ms Emily King NO: 8 

Title:  Does skeletal muscle mitochondrial dysfunction cause insulin resistance?  

 
Abstract:  

Background: It has recently become clear that mitochondrial dysfunction is a characteristic feature 
of many chronic illnesses, including Type 2 Diabetes. However, the underlying reasons for this 
association remain unclear. Mitochondrial dysfunction can arise due to defects in quality control 
processes including mitochondrial biogenesis, fission, fusion and/or mitophagy. Hence, this project 
aims to determine whether engineered disruptions to mitochondrial dynamics play a causative role 
in the development of insulin resistance.  

Methods: Stable skeletal muscle cell models (C2C12) of mitochondrial dysfunction have been 
developed utilizing lentiviral-induced shRNA knockdown of Park2 (required for mitophagy) and 
PolG1 (required for mtDNA replication and repair). Control cells are infected with non-targeting 
shRNAs. Knockdown has been validated and initial effects characterized by qPCR, western blot and 
bioenergetic analysis on the Seahorse XF Flux Analyser.      

Results: Compared to control, PolG mRNA and protein were reduced by 78.7% (p<0.01) and 83.8% 
(p<0.05) respectively. CCCP treatment (which induces mitophagy) suggested differential regulation 
of the parkin target, trim28, between control and knockdown. However, parkin knockdown itself 
remains to be quantified, given its complex and dynamic expression. Initial studies have indicated 
both models of mitochondrial dysfunction result in short, thin, disorganized myotubes with effects 
on expression of markers for late-stage muscle differentiation. There is also suggestion of 
compensatory changes in expression of fusion/fission markers, which may be sufficient to conserve 
mitochondrial function, given no significant differences in respiration at this stage.  

Conclusion: Preliminary results demonstrate that  impaired mitochondrial turnover impacts muscle 
growth and maturation, however compensatory mechanisms may preserve mitochondrial function. 
Further investigation is required to elucidate whether this balance is maintained under stressful 
growth conditions, such as in the presence of excess saturated fat. 
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Presenter:  Mr Man-Kit ‘Sam’ Lee NO: 9 

Title:  Mitochondrial dysfunction in human CD16+ monocyte derived M2 macrophages is linked to 
foam cell formation  

 
Abstract:  

Background: Macrophages scavenge lipids during atherogenesis. It remains unclear whether M1 
(inflammatory) or M2 (anti-inflammatory) macrophages have differing lipid-handling capacities. 
Intermediate (CD14+/16+) and non-classical (CD16+), but not classical (CD14+) monocytes, are 
elevated in patients with cardiovascular disease. It is unknown if and how these specific subsets 
contribute to foam cell formation. 

Aims: To determine the lipid-handling and metabolic phenotype of macrophages derived from 
different monocyte subsets and to examine this in a mouse model of atherosclerosis. 

Methods: Classical, intermediate and non-classical monocytes were isolated from healthy donors by 
FACS, differentiated into macrophages with M-CSF and then stimulated with LPS+IFNγ (M1) or IL-4 
(M2) followed by incubation with oxLDL. Cell populations were analysed using flow cytometry, RT-
PCR and XFe-96 Seahorse bioanalyzer. Ex vivo plaque macrophages were isolated from the 
atherosclerotic lesions of western-type diet fed Apoe-/- mice and their metabolism profiled. 

Results: M2 macrophages from all human monocyte subsets express CD36, SR-A, and LOX-1 
receptors, and took up oxLDL, whereas M1 macrophages did not. Following oxLDL loading, M2 
macrophages from CD14+ and CD14+/CD16+ monocytes displayed upregulated ABCA1 gene 
expression and also increased cholesterol efflux to apoA-I. Interestingly, this was not observed in M2 
macrophages derived from CD16+ monocytes, suggesting impaired cholesterol efflux capacity. 
Moreover, glycolytic capacity was increased in these cells while mitochondrial activity decreased 
after oxLDL loading, suggesting potential dysfunction of the mitochondria preventing sufficient 
energy production for cholesterol efflux. This metabolic phenotype was also confirmed ex vivo in 
CD206+ (M2) macrophages in atherosclerotic plaques of Apoe-/- mice. Furthermore, when 
mitochondrial activity of oxLDL-loaded M2 macrophages from CD16+ monocytes was improved, their 
cholesterol efflux capacity was restored. 

Conclusion: We suggest that CD16+ monocyte derived M2 macrophages are involved in foam cell 
formation, which is caused by mitochondrial dysfunction. Restoring mitochondrial function restores 
cholesterol efflux potential and could aid in atherosclerotic lesion regression. 

 



 

Page 31 of 33 

Poster Abstract 

  

 

Presenter:  Mr Annas Al-Sharea NO: 10 

Title:  The parasympathetic nervous system is involved in the regulation of hematopoietic stem cell 
activity  

 
Abstract:  

The sympathetic arm of the autonomic nervous system plays an important role in the production 
and retention/release of hematopoietic stem cells (HSCs) and β-blockers have been suggested as 
potential therapy for various cardiovascular complications related to over-production of HSCs. We 
explored whether the parasympathetic nervous system (PNS) likewise had a regulatory role with the 
view to novel therapy.  

Wild type (C57Bl/6) mice were injected with the anticholinergic compound, atropine (2mg/kg), bi-
daily for 3 days, to inhibit the activity of the PNS under normal conditions. Using flow cytometry, 
levels of HSCs and their downstream myeloid progenitors were quantified in the blood and bone 
marrow (BM). Inhibition of the PNS resulted in an increase in the number of circulating HSCs in the 
blood and a drop in the total number of HSCs in the BM, suggesting mobilisation. We also observed 
changes in the expression of the key genes involved in HSC mobilisation. Further exploration of 
specific cells involved in the HSC niche revealed a decrease in BM endothelial cell number and a 
down regulation of the adhesion molecule ICAM-1, that anchors HSCs and prevents their 
mobilisation. To determine whether stimulating the PNS prevents HSC mobilization mice were given 
the potent HSC mobilising cytokine, granulocyte colony stimulating factor (G-CSF; 250µg/kg bi-daily) 
for 3 days with and without the cholinesterase inhibitor, pyridostigmine (1mg/kg daily), a 
cholinesterase inhibitor, to increase endogenous PNS ligands. Mice treated with G-CSF displayed 
robust mobilization of HSCs into the circulation and marked neutrophilia and splenomegaly, which 
was reversed with pyridostigmine. Genetic screening of PNS receptors in the BM revealed high 
expression of the alpha7-nicotinic acytelcholine receptor (alpha7nAChR) subunit. To explore whether 
this is the dominant receptor responsible for our findings, the above experiments were repeated but 
with the alpha7nAChR specific agonist GTS-21 (4mg/kg bi-daily). GTS-21 prevented HSC mobilization.  

Our results indicate that under homeostatic conditions the PNS promotes retention of HSCs in the 
BM. This occurs via expression of adhesion molecules on endothelial cells, forming BM perivascular 
niches in which HSCs reside. In the presence of G-CSF, PNS stimulation causes retention of HSCs in 
the BM, preventing splenomegaly and neutrophilia. These effects occur largely through the 
alpha7nAChR. 
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Presenter:  Mr Paul Gill NO: 11 

Title:  Investigating immune effects of short chain fatty acids in healthy humans  

 
Abstract: 

Background/Aims: Short chain fatty acids (SCFAs) promote gut health and also pass into the 
circulation, especially acetate. Murine studies have demonstrated that increasing circulating acetate 
via consumption of a high fibre diet and oral consumption of acetic acid has anti-inflammatory 
effects. This occurs through promotion of Foxp3+ T regulatory cells (Treg). Our aim in this study was 
to characterize systemic immune effects associated with altering circulating acetate in healthy 
humans. 

Methods: We conducted a single blinded, randomized, controlled cross-over dietary intervention 
study in a small group of healthy volunteers (n=10). Each participant underwent a vinegar drink 
dietary period, followed by a high and/or low fibre diet in random order. Each dietary period was 5 
days in duration. Blood samples were taken on the 5th day of each dietary period to assess changes 

to plasma acetate, T cells and cytokines. This was determined using GC-MS, flow cytometry and 
multiplex assays. Statistical significance between groups was determined using ANOVA and 
subsequent Bonferroni testing. 

Results: Habitual dietary fibre consumption was low in the study cohort. Vinegar consumption, low 
fibre diet (LFD) and high fibre diet (HFD) did not significantly change plasma acetate level (p=0.69). 
Consumption of the LFD was associated with a significant decrease in the proportion of T regulatory 
cells compared to baseline levels (p<0.01). No significant changes to cytokines levels were observed 
after consumption of vinegar, HFD or LFD. 

Conclusions: Taken together, these results highlight associations between consumption of dietary 
fibre and the peripheral immune system that could be investigated further in a larger study. 
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