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DIRECTOR’S WELCOME

Dear colleagues,
It is my privilege again to welcome you to the Bosch Institute’s Annual Scientific Meeting, the major
intellectual event of our year.
This year -2016 - the theme of the Meeting is Ideas and Technology - Engines of Medical Science.
The Institute’s fundamental mission is discovery in medical research. All our activities – this Meeting,
our Young Investigators’ Meeting in December, our symposia, multi-user facilities, translational
grants-in-aid, and our technical training and social programs for young scientists– are designed to
facilitate that discovery.
Ideas and technology are drivers of all discovery. Ideas are fragile things – easily shattered by new
evidence; but without them our observations lack meaning – they are images or measurements
without context. In the context of a powerful idea, a single image or measurement can be full of new
understanding. Two of this Meeting’s sessions are focused on ideas – on the idea that vascular ageing
sets the tempo of the ageing process; and on the concept of acquired resilience – how the body uses
the stress of every day to upregulate pathways which stabilize our tissues, making them resistant to
the stresses of disease and time.
The Meeting’s first – and longest - session presents new technologies, each able to give us
unprecedented access to the genetics of cardiac disease, to the imaging of reactive oxygen species, to
the structure and function of living organs and to the functional mapping of the brains.
The final session will be one of 3MTs – our research students presenting the work of their theses in
a compact three-minute format: compact, intense, informative and thoughtful. I am very proud to be
able to welcome you to so rich a program.
For this Meeting, warmest thanks go to the 2016 ASM coordinator, Associate Professor Margot Day,
to the Institute organizing team (the COO Charean Adams and Wannit Tongkao-on), to the Facility
officers, and to all the colleagues and Young Investigators who have volunteered their time to enable
the presentation of this meeting. Important thanks also to our sponsors, whose support makes the
Meeting possible.
I wish you all a meeting of interest, collegiate interchange and new insights
Jonathan Stone DSc FAA
Executive Director
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Bosch Institute Annual Scientific Meeting
Ideas and Technology - Engines of Medical Science
Thursday, 21st July, 2016

REGISTRATION

8:00am – 8:45am

WELCOME
8:50 AM
Professor Jonathan Stone
Executive Director, Bosch Institute

OPENING REMARKS
8:55 AM
Professor Christopher Murphy
Associate Dean and Head, School of Medical Sciences

SESSION-1 (9:00 – 11:00 AM):
THE POWER OF TECHNOLOGY
Chairs:
Professor Mathew Vadas
9:00 AM

Dr Jodie Ingles
Centenary Institute of Cancer Medicine & Cell Biology, Central Clinical School
New Insights into Managing Families with Cardiac Genetic Diseases

9:20 AM

Key Note Speaker
Professor Dan Yang
The Laboratory of Chemical Biology, The University of Hong Kong
Selective Fluorescent Probes for Molecular Imaging of ROS/RNS:
Challenges and Opportunities

10:00 AM

Dr Elizabeth New
School of Chemistry, The University of Sydney
Fluorescent Probes for Oxidative Stress

10:20 AM

Dr James Burchfield
School of Molecular Bioscience, Charles Perkins Centre, The University of Sydney
Imaging Signalling

10:40 AM

Professor Gavan McNally
The University of New South Wales
Using Chemogenetic Approaches to Map and Manipulate the Brain
Mechanisms for Motivation

TEA BREAK & INTERACTION WITH SPONSORS (11:00 – 11:30 AM)
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SESSION-2 (11:30 AM – 01:10 PM):
IDEAS I: ACQUIRED RESILIENCE
Chairs:
Dr Michael Morris
Speakers:
11:30 AM

Key Note Speaker
Professor Jonathan Stone
Discipline of Physiology, School of Medical Sciences, The University of Sydney
The Concept of Acquired Resilience: An Evolved System of Tissue
Stabilisation

12:10 PM

Dr Dan Johnstone
Discipline of Physiology, School of Medical Sciences, The University of Sydney
The Path to Enhanced Brain Resilience: An Illuminating Journey

12:30 PM

Professor Gary Halliday
Dermatology, Bosch Institute, Royal Prince Alfred Hospital,
The University of Sydney
UV Radiation Effects on the Skin: Complex Dose Effects

12:50 PM

Professor Ron Grunstein
Discipline of Medicine, Woolcock Institute, The University of Sydney
Not All Sleepers are the Same

LUNCH BREAK / POSTER SESSION (1:10 – 2:10 PM)

SESSION-3 (2:10 – 3:30 PM):
IDEAS II: VASCULAR AGEING AND LONGEVITY
Chairs:
Professor Jillian Krill
2:10 PM

Professor Georges Grau
Discipline of Pathology, School of Medical Sciences, The University of Sydney
Brain Endothelium: Both a Target and a Major Player in Inflammation

2:30 PM

Professor Jennifer Gamble
Centenary Institute
Senescent Endothelium Maintains the Anti-inflammatory Vascular
Phenotype
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2:50 PM

Professor Michael O’Rourke
The University of New South Wales
The Fourth Circulation, with Apologies to Harvey Cushing

3:10 PM

Associate Professor Victoria Cogger
The University of Sydney
Nutritional Interventions in Aging

TEA BREAK & INTERACTION WITH SPONSORS (3:30 – 4:00 PM)

SESSION-4 (4:00 – 5:00 PM)
Chair:
Associate Professor Renae Ryan
3 Minute Thesis Presentations
4:00 PM
3 Minute Thesis Summary
4:35 PM
Prize Ceremony
4:40 PM

To include 3MT Winner and Young Investigator Poster Prize
Sponsored by
• BMG Labtech
• ATA Scientific
• Leica Microsystems
• Coherent Scientific
• Beckman Coulter

CLOSING REMARKS
4:50 PM
Mr Paul Fegan
Chair, Bosch Institute Advisory Board

5:00– 6:30 PM

Social Drinks - Anderson Stuart Building
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ABSTRACTS, SESSION 1: THE POWER OF TECHNOLOGY
Dr Jodie Ingles
New Insights in to Managing Families with Cardiac Genetic Diseases

BBiomed Sci, Grad Dip Genetic Counselling, PhD, MPH
Dr Jodie Ingles leads the Clinical Cardiac Genetic group, Molecular Cardiology Research Program,
Centenary Institute, Sydney Australia. She is a cardiac genetic counsellor, Cardiology Department
Royal Prince Alfred Hospital Sydney, Senior Lecturer in the Sydney Medical School, University of
Sydney and National Heart Foundation of Australia Future Leader Fellow. Dr Ingles has more than
12 years experience working with patients and families with a variety of genetic heart diseases. Her
research focuses on the clinical, genetic and psychosocial aspects of care of these families, and she
has more than 50 publications in these areas. In 2007, she co-established the Australian Genetic Heart
Disease Registry.
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New insights in to managing families with cardiac genetic diseases
Dr Jodie Ingles
Centenary Institute of Cancer Medicine & Cell Biology, Central Clinical School
Cardiac genetic diseases have a cumulative prevalence of up to 1 in 200 of the general population,
and the most severe outcome is heart failure and sudden cardiac death. Genetic testing has afforded
us with significant opportunities to improve our management of these families, though does present
challenges. Furthermore, the psychological consequences of living with cardiac genetic diseases are
beginning to be understood. Dr Ingles work focuses on the clinical, genetic and psychological aspects
of cardiac genetic diseases, with the goal to provide the best possible care to families.
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ABSTRACTS, SESSION 1: THE POWER OF TECHNOLOGY
KEYNOTE SPEAKER
Professor Dan Yang
Selective Fluorescent Probes for Molecular Imaging of ROS/RNS:
Challenges and Opportunities

Dan Yang earned a B.S. in Chemistry at Fudan University in 1985. Through the U.S.-China Chemistry
Graduate Program, she obtained an M.A. from Columbia in 1988 under the direction of Professor
Ronald Breslow. She then joined Professor Daniel Kahne’s group at Princeton, and got her Ph.D. in
1991. With a postdoctoral fellowship award from the Cancer Research Institute in New York, she did
two-year research in Professor Stuart Schreiber’s group at Harvard. In 1993, she joined the faculty at
The University of Hong Kong, where she is currently a chair professor of chemistry and the
Morningside Professor in Chemical Biology.
Her research interests include (1) Asymmetric catalysis and total synthesis of bioactive natural
products; (2) using natural products as probes to investigate signal transduction processes in
inflammation and cancer; (3) design, characterization and biomedical applications of self-assembled
synthetic ion channels and transporters; (4) development of fluorescent sensors for imaging cellular
reactive oxygen species and investigating their relevant biological pathways.
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Selective fluorescent probes for molecular imaging of ROS/RNS: Challenges and opportunities
Tao Peng, Nai-Kei Wong, Jun Jacob Hu, Xiaoyu Bai, Sen Ye, and Dan Yang*
Department of Chemistry, The University of Hong Kong, Pokfulam Road, Hong Kong, China
An ever expanding array of biological processes such as development, aging, inflammation,
immunity, cancer and neurodegeneration is dynamically sculpted by chemical mediators – reactive
oxygen/nitrogen species (ROS/RNS) including superoxide anion radical (O2•−), hydrogen peroxide
(H2O2), hydroxyl radical (•OH), hypochlorous acid (HOCl) and peroxynitrite (ONOO−). The
formation, metabolism and detoxification of ROS/RNS contribute to human health and disease in
complex ways, while heterogeneity in chemical behavior of ROS/RNS in cells renders selective
detection of single ROS/RNS extremely challenging. With their intrinsic advantages such as high
sensitivity, practical handling, inexpensive instrumentation, and ease of functional modifications,
small-molecule fluorescent probes represent an ideal biorthogonal approach to ROS/RNS detection.
Here we report novel sensing strategies and development of the HKGreen,1-4 HKSOX,5 HKOCl,6,7
and HKOH series of fluorescent probes for the detection and molecular imaging of ONOO−, O2•−,
HOCl, and •OH, respectively, featuring excellent selectivity and sensitivity toward the target species.
In several platforms including live cell confocal imaging, microplate assay, flow cytometry, tissue
staining and in vivo zebrafish imaging, the applicability of the probes has been thoroughly validated.
Overall, these probes offer exciting opportunities for selective detection and molecular imaging of
single ROS/RNS with greater depth, resolution and confidence.

Acknowledgements: This work was supported the by The University of Hong Kong, the University
Development Fund, Hong Kong Research Grants Council (HKU 706410, HKU 706410P and HKU
17305714), and Morningside Foundation.
References: [1] Yang D.; Wang H.-L.; Sun Z.-N.; Chung N.-W.; Shen J. J. Am. Chem. Soc. 128
(2006) 18:6004-5. [2] Sun Z.-N.; Wang H.-L.; Liu F.-Q.; Chen Y.; Tam P.K.; Yang D. Org Lett. 11
(2009) 9:19887-90. [3] Peng T.; Yang D. Org Lett. 12 (2010) 21:4932-5. [4] Peng T.; Wong N.-K.;
Chen X.; Chan Y.-K.; Ho D.-H.; Sun Z.; Hu J.J.; Shen J.; El-Nezami H.; Yang D. J. Am. Chem. Soc.
136 (2014) 33:11728-34. [5] Hu J.J.; Wong N.-K.; Ye S.; Chen X.; Lu M.-Y.; Zhao A.Q.; Guo Y.;
Ma A.C.; Leung A.Y.; Shen J.; Yang D. J. Am. Chem. Soc. 137 (2015) 21:6837-43. [6] Hu J.J.; Wong
N.-K.; Lu M.-Y.; Chen X.,; Ye S.; Zhao A.Q.; Gao P.; Kao R.Y.-T.; Shen J.; Yang D. Chem. Sci., 7
(2016) 2094-2099. [7] Hu J.J.; Wong N.-K.; Gu Q.; Bai X.; Ye S.; Yang D. Org Lett. 16 (2014)
13:3544-7.
*Corresponding author: E-mail: yangdan@hku.hk
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ABSTRACTS, SESSION 1: THE POWER OF TECHNOLOGY
Dr Elizabeth New
Fluorescent Probes for Oxidative Stress

Dr Elizabeth New undertook her undergraduate and Masters studies at the University of Sydney. She
then completed her PhD studies in 2010 at the University of Durham with Professor David Parker on
luminescent lanthanoid complexes as cellular probes. Liz was then a Royal Commission for the
Exhibition of 1851 Research Fellow at the University of California, Berkeley, working with Professor
Chris Chang on fluorescent sensing of copper in biology. In 2012, she returned to the University of
Sydney, holding a Discovery Early Career Research Award from the Australian Research Council
from 2012-2014, and a Westpac Research Fellowship from 2016. Liz’s research interests lie in the
development of small molecule sensors for the study of oxidative stress and metal ions in biology.
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Fluorescent probes for oxidative stress
Amandeep Kaur, Karolina Jankowska, and Elizabeth J. New
School of Chemistry, The University of Sydney
As oxidative stress is being increasingly linked to many cardiovascular and metabolic disorders, there
is a need to develop more sophisticated imaging tools to study these relationships. A particular
challenge in imaging oxidative stress is to distinguish chronic elevations in oxidative capacity from
natural perturbations that arise from signalling events. This cannot be sufficiently met by current
oxidative stress probes that are based on irreversible reactions, and we are therefore developing a new
class of fluorescent probes that reversibly sense their environment. Utilising flavins as biologicallyrelevant, reversible redox switches, we have developed cytoplasmic and mitochondrially-localised
turn-on fluorescent redox probes, which we have been able to utilise in various biological contexts.
In order to minimise probe concentration effects, we have also developed ratiometric probes, which
report on oxidative capacity by a change in emission colour rather than intensity. We have
demonstrated the applicability of these probes in flow cytometry and fluorescence lifetime imaging
microscopy, as well as conventional microscopy experiments.
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ABSTRACTS, SESSION 1 - THE POWER OF TECHNOLOGY
Dr James Burchfield
Imaging Signalling

Dr James Burchfield completed his Bachelor of Science with Honours at the University of Sydney at
the end of 2000. He then moved to the Garvan Institute to work as a research assistant for Dr Carsten
Schmitzpeiffer. Here he worked on the molecular mechanisms of lipid induced insulin signalling
defects in skeletal muscle developing skills in molecular biology, protein biology and cell biology.
He completed his PhD in 2008 at the University of NSW under the guidance of Professor Trevor
Biden. Here he worked on lipid induced signalling defects and PKCs. Further developing skills in
molecular and cell biology. He also developed skills in live cell confocal and wide-field fluorescence
imaging. Following this he moved to the lab of Dr Will Hughes where he further refined his skills in
imaging (particularly TIRF imaging of GLUT4 translocation) and began work on image analysis
(developing a novel software package for the analysis of TIRF data). In 2012 he moved to the lab of
Professor David James and where he has solidified his cell biology credentials. Here he developed a
novel reagent for imaging GLUT4 trafficking a long with a comprehensive analytical workflow. Dr
Burchfield moved to the University of Sydney in 2014 as a Research Scholar where he currently leads
a team of 6 students.

Bosch Institute Annual Scientific Meeting – 21st July 2016
Page 12 of 81

Imaging signalling
Dr James Burchfield
School of Life and Environmental Sciences, Charles Perkins Centre, University of Sydney
Signal transduction pathways have traditionally been assessed by a variety of biochemical techniques
such as immunoblotting. Whilst powerful, these approaches are limited to bulk measurements of large
cell populations, overlooking the underlying heterogeneity, which can be of significant biological
importance in cases where subpopulations are biologically distinct from the mean. Recent
developments in imaging such as Total Internal Reflection Fluorescence Microscopy and Spinning
Disk Confocal when combined with new chemical and genetic probes now enable us to interrogate
the cell signaling in live single cells with exquisite sensitivity and resolution. These techniques will
be discussed in the context of glucose homeostasis.
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ABSTRACTS, SESSION 1 - THE POWER OF TECHNOLOGY
Professor Gavan McNally
Using Chemogenetic Approaches to Map and Manipulate the Brain Mechanisms for Motivation

Gavan is Professor and ARC Future Fellow in the School of Psychology at UNSW Australia. His
research interests are focussed on behavioural and brain mechanisms for associative learning and
motivation as well as their application to understanding disorders such as addiction and anxiety. He
is a Fellow of the Association for Psychological Science, a recipient of the Pavlovian Research Award
from the Pavlovian Society, Associate Editor of The Journal of Neuroscience and Neurobiology of
Learning & Memory; and Consulting Editor at The Journal of Experimental Psychology: Animal
Learning & Cognition as well as Behavioral Neuroscience.
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Using chemogenetic approaches to map and manipulate the brain mechanisms for motivation
Professor Gavan McNally
The University of New South Wales
Chemogenetics, expressing engineered GPCRs exclusively activated by designer ligands in neural
tissue, allows remote and bidirectional control over the activity of genetically defined cell classes in
the mammalian nervous system. Chemogenetic approaches, alone or in combination with optogenetic
approaches, are widely used to map and manipulate the cellular and circuit mechanisms for learning,
memory, and motivation. I will describe how we have used these approaches to provide new insights
into the brain mechanisms for fear learning and relapse to drug seeking as well as consider some
technical and conceptual issues in their use.
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ABSTRACTS, SESSION 2 - IDEAS I: ACQUIRED RESILIENCE
KEYNOTE SPEAKER
Professor Jonathan Stone
The Concept of Acquired Resilience:
An Evolved System of Tissue Stabilisation

DSc (Sydney), FAA
JS graduated with a BMedSci degree from the Faculty of Medicine in 1962, with a PhD in 1966 and
a DSc in 1977. After a decade in the School of Anatomy at the University of New South Wales, he
served as Challis Professor of Anatomy at the University of Sydney from 1987 – 2003. He is now
Professor Retinal and Cerebral Neurobiology, in the Discipline of Physiology Managing Trustee of
the Sir Zelman Cowen Universities Fund and Executive Director of the Bosch Institute.
His current research concerns the biology of the ageing brain, with an emphasis on the mechanisms
which maintain the brain’s stability in the face of the stresses in ageing. He heads a Laboratory of
Retinal and Cerebral Neurobiology, in collaboration with Professor John Mitrofanis and Dr Daniel
Johnstone
In recent years they have published extensively on the causes and mitigation of cerebral
degenerations, identifying the role of vascular ageing in the development of age-related dementia
(Alzheimer’s disease) and developing the concept of acquired resilience in body tissues.
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The concept of acquired resilience: An evolved system of tissue stabilisation
Professor Jonathan Stone
Discipline of Physiology, School of Medical Sciences, The University of Sydney
In recent years, from a wide range of studies, it has become clear that the integrity of body tissues is
maintained through life by an evolved system tissue resilience. In this system, the experience of the
stresses of everyday life –of daylight, of ischaemia, of toxins in the plants we eat, of exercise and
hunger - trigger resilience in the stressed tissues and throughout the body. A good name for this stressinduced response – taking example from acquired immunity – is acquired resilience. Perhaps the most
familiar example is the decrease in morbidity and death associated with exercise; but it is a much
broader phenomenon than that: body-wide resilience induced by exposure to a wide range of stresses.
It will be argued that, as acquired resilience becomes understood, the induction and maintenance of
tissue resilience will become an important resource for healthy ageing.
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ABSTRACTS, SESSION 2 - IDEAS I: ACQUIRED RESILIENCE
Dr Dan Johnstone
The Path to Enhanced Brain Resilience: An Illuminating Journey

Dr Dan Johnstone is an NHMRC Early Career Fellow and Lecturer within the Discipline of
Physiology and Bosch Institute at the University of Sydney. His research focuses on the dual
phenomena of neurodegeneration and neuroprotection – understanding the factors that cause the brain
to perish as we age and developing interventions that might be effective in preventing this process.
He has been based at the University of Sydney since 2012, after being awarded his PhD from the
University of Newcastle in 2011.
He has authored over 40 publications and has received independent grant funding from a variety of
sources. He has received various awards for his research and science advocacy work, including a
2015 Young Tall Poppy award, and is currently the President-Elect of the Australian Society for
Medical Research (ASMR).
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The path to enhanced brain resilience: An illuminating journey
Dr Dan Johnstone
Discipline of Physiology, School of Medical Sciences, The University of Sydney
Mounting evidence supports the concept that the resilience of cells and tissues against disease or other
insults can be enhanced through conditioning regimes involving intermittent, low-level stress. Many
interventions can trigger the stress-inducible protective responses that underlie acquired resilience –
one of the safest and simplest is photobiomodulation (PBM).
PBM involves the irradiation of tissue with low-energy red to near-infrared light (600–1,100nm). We
have shown that PBM with 670nm or 810nm light, directed transcranially, mitigates characteristic
neuropathology and behavioural deficits in mouse models of dementia and parkinsonism. These
observations of neuroprotection are promising, yet are unlikely to be translatable to human patients
due to limited light transmittance across the thick human skull.
One alternative approach is to deliver light intracranially; in this context we have developed an
implantable light-emitting device and demonstrated its efficacy in mitigating neuron loss and clinical
signs in mouse, rat and monkey models of Parkinson’s disease. While these results are extremely
promising, intracranial PBM requires invasive neurosurgery and expensive devices, limiting its
widespread uptake.
In seeking simpler alternatives, we have discovered that PBM targeted at peripheral tissues (“remote
PBM”) also provides protection of the brain. These initial observations in a mouse model of
parkinsonism have now been replicated several times and recently extended in a pilot study of large
non-human primates (macaques); remote PBM to either the lower leg or abdomen (50mW/cm2, 6
min/day) in monkeys with Parkinson’s disease reduced clinical signs and loss of midbrain
dopaminergic cells.
Collectively, our research strongly supports the assertion that PBM offers protection against agerelated neurodegenerative conditions, and that remote PBM might be a viable treatment modality for
overcoming tissue penetration issues associated with transcranial delivery. While the mechanisms
underlying the phenomenon of remote PBM remain unclear, it seems likely that they will overlap
with other systemic ‘anti-ageing’ interventions that adhere to the principles of hormesis, such as
remote ischemic conditioning, exercise and caloric restriction. The discovery of neuroprotection by
remote PBM should provide the impetus for a detailed exploration of putative molecular and cellular
mediators and a more comprehensive investigation of its potential as an intervention for age-related
brain diseases.
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ABSTRACTS, SESSION 2 - IDEAS I: ACQUIRED RESILIENCE
Professor Gary Halliday
UV Radiation Effects on the Skin: Complex Dose Effects

Gary Halliday is a Professor of Dermatology at the University of Sydney, Australia. He is the
Associate Dean for Higher Degree Research Training in the Faculty of Medicine and Chair of the
Combined Board of Postgraduate Studies for Dentistry, Medicine, Pharmacy and Nursing. He was
awarded a PhD from Monash University Australia in 1981 and a Doctor of Science from University
of Sydney in 2001. He has published 227 manuscripts, mainly on the effects of ultraviolet radiation
on the skin, and has supervised 73 research students to successful completion of their degrees.
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UV radiation effects on the skin: Complex dose effects
Gary M. Halliday1, Scott N. Byrne2, J. Guy Lyons1, and Diona L. Damian1
1 Discipline

of Dermatology, Cancer Services, Bosch Institute, University of Sydney and Royal Prince
Alfred Hospital, Camperdown, Sydney, NSW, Australia
2

Cellular Photoimmunology Group, Discipline of Infectious Diseases and Immunology, Sydney
Medical School at the Charles Perkins Centre, University of Sydney
Ultraviolet (UV) radiation from sunlight causes skin cancer, which is the most common cancer type
in Australia. UV suppresses immunity and causes genetic damage at low doses, leading to skin cancer.
At higher doses it initiates apoptosis of keratinocytes, observed as sunburn, a protective mechanism.
However the dose of sunlight that causes skin cancer in humans is unknown. UV has a broad spectrum
ranging from 290 to 400 nm, with 290-320 being defined as UVB and 320 – 400 as UVA. There is
about 20 times more UVA than UVB within sunlight and it penetrates deeper into the skin. Both
contribute to skin cancer, but initiate different biological responses. The dose effects of different
wavebands differ and are complex. While UVB suppresses immunity with a linear dose effect, at
least up to doses that can be assessed, UVA has a bell-shaped dose effect in both humans and mice.
When combined into UV that mimics sunlight, the dose response is linear but not an arithmetic
combination of the two wavebands indicating interactions between the biological mechanisms that
they activate. UV induction of genetic mutations is similarly complex as UVA and UVB primarily
cause different types of mutations at different depths within the skin, which are repaired by different
DNA repair enzymes that have different kinetics. UV also has beneficial effects. UVB but not UVA
switches on apoptosis at relatively high doses, protecting from skin cancer. UVB but not UVA also
induces production of vitamin D, which has important health benefits as well as contributing to
regulation of DNA repair. The dose and wavelength effects of UV on the skin are complex and poorly
understood. It is therefore not surprising that we do not know the dose of UV radiation that causes
skin cancer and we have no information on how far UV exposure would need to be reduced in order
to decrease the incidence of skin cancer.
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ABSTRACTS, SESSION 2 - IDEAS I: ACQUIRED RESILIENCE
Professor Ron Grunstein
Not All Sleepers are the Same

NHMRC Senior Principal Research Fellow; Professor of Sleep Medicine, Woolcock Institute,
University of Sydney and Royal Prince Alfred Hospital
Professor Ron Grunstein has been a consultant physician in sleep disorders for over 30 years. He is a
pioneer in sleep medicine in Australia and internationally. He is currently a NHMRC Senior Principal
Research Fellow and Professor of Sleep Medicine, University of Sydney. Ron heads CIRUS, the
Centre for Sleep and Chronobiology at the Woolcock Institute and the NHMRC’s Centre of Research
Excellence, NeuroSleep. Ron is Program Leader in the Co-operative Research Centre for Alertness,
Safety and Productivity part-funded by the Commonwealth Department of Industry.
Ron is a former President of the World Sleep Federation. He was awarded the Australasian Sleep
Association Distinguished Achievement Award in 2010, the Kleitman Award of the American
Academy of Sleep Medicine in 2011 and the RPA Hospital Foundation Medal for Excellence in
Medical Research in 2012. In 2014, he received the Distinguished Professor Award from Sydney
Medical School and in 2016 was awarded the Thoracic Society of Australia and New Zealand
Research Medal. He has published over 250 peer-reviewed articles and 40 book chapters. He has
MBBS and MD degrees from the University of Sydney and a PhD from the University of Gothenburg,
Sweden.
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Not all sleepers are the same
Professor Ron Grunstein
Discipline of Medicine, Woolcock Institute, The University of Sydney
The presentation will highlight the diversity of normal sleep and sleep disorders with an emphasis on
inter-individual variation in health outcomes related to sleep. This impacts on how we respond to
restricted sleep hours, sleep-disordered breathing and insomnia. In some cases repeated exposure to
disrupted sleep will lead to a form of “resilience” confounding outcome studies.
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ABSTRACTS, SESSION 3 - IDEAS II: VASCULAR AGEING AND LONGEVITY
Professor Georges Grau
Brain Endothelium: Both a Target and a Major Player in Inflammation

2006 - present: Professor, Chair of Vascular Immunology, Department of Pathology, School of
Medical Sciences, Faculty of Medicine, University of Sydney
1999 - 2006: Professeur des Universites (Physiologie, section 40), Universite de la Mediterranee 1998
- 1999: Research Associate, CNRS, Prof. D. Raoult, Marseille 1997 - 1998: Invited Professor,
Department of Pathology, University of Regensburg 1995 - 1997: Chef de Clinique Scientifique,
University of Geneva 1992: Privat - Docent (Agregation de l'Enseignement Superieur), Faculty of
Medicine, University of Geneva 1991 - 1995: Maitre de'Enseignement et de Recherche at the WHO
Centre and at the Department of Pathology, University of Geneva 1989 - 1991: Charge de Recherche,
Departement de Pathologie, University of Geneva 1984 - 1988: Assistant en Medecine Fondamentale,
Department of Pathology, University of Geneva 1984: M.D. Thesis, University of Geneva 1983:
Candidate-Specialist in Internal Medicine, Universite de Liege 1982 - 1995: Research Associate,
World Health Organisation, Immunology Research and Training Centre, Prof. P.H. Lambert,
University of Geneva, Switzerland 1981 - 1982: Post-Doctoral Fellow, Institut de Pathologie
Cellulaire, Prof. M. Bessis, Hopital du Kremlin-Bicetre, Paris, France 1979 - 1983: Resident,
Department of Internal Medicine, Prof. H. van Cauwenberghe, Hopital Universitaire de Baviere,
Liege 1972 - 1979: Doctor of Medicine (with High Distinction), University of Liege
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Brain endothelium: Both a target and a major player in inflammation
Professor Georges E. R. Grau1,2
1 Vascular

Immunology Unit, Sydney Medical School, Bosch Institute, Marie Bashir Institute,
The University of Sydney, Camperdown, NSW 2050, Australia
2 La

Jolla Infectious Disease Institute, San Diego, CA 92130, USA

Our research focuses on the significance of brain endothelial alterations in a number of experimental
models including cerebral malaria (CM), a syndrome characterised by pro-inflammatory cytokine
overproduction and endothelial activation (Nat Rev Immunol 9:722, 2005). A chronic low-grade
inflammation, coined “inflammaging”, exists in the elderly and is a risk factor for the development
of aging-related diseases.
One of the features of inflammation that we study is the release of microparticles (MP), submicron
elements which bud from the plasma membrane of most cells, in a process called vesiculation.
Circulating MP numbers are dramatically elevated in African as well as South-East Asian patients
with CM (JAMA 291:2542, 2004, J Infect Dis 203:700, 2011). An effector role for MP is supported
by the following evidence: 1./ blocking MP production is beneficial for endothelial physiology (PLoS
Med 2:e245, 2005), 2./ it can prevent mortality due to experimental CM (PNAS 105:1321, 2008), 3./
interfering with MP binding to target cells reduces their activation (PLoS ONE 5:e11869, 2010) and
4./ passive i.v. transfer of purified MPs exacerbates the disease in malarial-infected mice and even
triggered CM-like lesions in naïve recipients (PLoS Pathog 10:e1003839, 2014).
The consequences of MP hitting their target cells were analysed. Brain endothelial cells were shown
to engulf platelet MPs and, thereby, to dramatically enhance their binding of Plasmodium-infected
erythrocytes, while MP from these infected erythrocytes were the most potent stimulus for TNF
production by monocytes. In turn, monocytic MPs altered brain endothelial integrity and
adhesiveness. The finding that endothelial cells purified from CM patients have a higher MP
production capacity than those from controls raised the possibility that susceptibility to disease
complications may be linked to an endothelial phenotype involving MP. Novel inhibitors of
vesiculation, notably Diannexin, are being tested (Int J Innov Med Health Sci 7: 1, 2016). Finally,
brain endothelial cells were able to trigger T cell proliferation in vitro, either directly or via their
released MPs, indicating that they can act as antigen-presenting cells.
Altogether, our data, obtained in vivo and in vitro, in the context of CM, septic shock and multiple
sclerosis, suggest that endothelial cells control the cross-talks taking place at the blood-brain barrier,
making the targeting of pathogenic vesiculation a promising direction.
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Professor Jennifer Gamble
Senescent Endothelium Maintains the Anti-inflammatory Vascular Phenotype

Professor Jennifer Gamble completed her undergraduate degrees at the University of Melbourne and
the Walter and Eliza Hall Institute of Medical Research and her PhD at the University of Adelaide.
She holds the inaugural, Wenkart Chair of the Endothelium, University of Sydney, at the Centenary
Institute. Her work has centred on understanding the key role that endothelial cells play in the
induction and resolution of inflammation. Her early studies were the first to show the dynamic nature
of the endothelium responding to TNF to alter their adhesive state through to negative regulators of
inflammation (TGFβ, cell junctions, HDL) and the critical role of sphingosine kinase on endothelial
cell activation and survival. Her recent studies have been directed to understanding vascular
permeability, to the development of drugs that inhibit vascular leak and most recently in
understanding the differentiation and ageing of endothelial cells.
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Senescent endothelium maintains the anti-inflammatory vascular phenotype
Jennifer R. Gamble, Angelina Lay, Paul R. Coleman, Elizabeth Powter, Garry Chang, Yang Zhao,
and Mathew A. Vadas.
Centre for the Endothelium, Vascular Biology Program, Centenary Institute, Sydney NSW, Australia
and the University of Sydney, NSW, Australia
One of the major roles of endothelial cells is to maintain the anti-inflammatory, impermeable barrier
of blood vessels. The ageing process is epidemiologically and causally linked to ongoing
inflammation suggesting a dysfunction of aged endothelium.
We have identified a novel senescent phenotype in endothelial cells, an anti-inflammatory senescent
cell as defined by their resistance to inflammatory stimuli. These cells do not express adhesion
molecules, nor secrete inflammatory cytokines, they fail to support leucocyte adhesion and they form
an impermeable barrier. The mechanism of induction of the anti-inflammatory senescent endothelium
is mediated through up-regulation of caveolae and suppression of NFkB. The anti-inflammatory
senescent phenotype is induced by 3 of the major stresses of age: hypoxia, disturbed flow and
oxidative stress as well as by overexpression of the gene, ARHGAP18 (SENEX). ARHGAP18 is a
flow responsive gene, and its depletion results in a failure of the endothelium to respond to the
protective mechano-transduction mediated through laminar flow and ARHGAP18 knockout mice are
rendered susceptible to atherosclerosis and show enhanced tumour growth with increased
angiogenesis. Thus, ARHGAP18 is a vascular protective gene acting to maintain barrier integrity and
limit inflammation.
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Professor Michael O’Rourke
The Fourth Circulation, with Apologies to Harvey Cushing

Michael O’Rourke is Professor of Medicine (Emeritus) at the University of New South Wales, and
Cardiologist at St. Vincent’s Hospital in Sydney. He has a background in Anesthesiology and
Physiology as well as Cardiology. For 20 years he was Director of Coronary Care at St. Vincent’s
Hospital in Sydney and assisted in the introduction of many new advances, including the NSW
Ambulance paramedic system, mechanical heart support, cardiac transplantation, airliner and airport
debrillation and thrombolysis. His research interest is in the function and dysfunction of the arterial
system in humans, and the e-ects of aging in man. He has assisted in the development of new
technology including applanation tonometry for non-invasive measurement of the arterial pulse, and
holds US patents for a system of analysis of the radial artery pressure pulse waveform. He received
the Order of Australia (AM) for clinical activities and MD and DSc from the University of Sydney
for research. For research in hypertension, Prof O’Rourke was awarded the Bjorn Folkow Prize by
the European Society of Hypertension in 2000. Since 1963 he has worked with pioneers in arterial
hemodynamics including two years at Johns Hopkins Hospital and one at the Brigham and Women’s
Hospital in Boston. He has published over 400 research papers and eight books including the 3rd,
4th, 5th and 6th editions of “McDonald’s Blood Flow in Arteries” (generally viewed as the standard
text) with Wilmer Nichols of U. Florida, “Arterial Vasodilation” with Michel Safar and Victor Dzau,
“The Arterial System in Hypertension” and “Arterial Sti-ness in Hypertension” with Michel Safar,
“Arterial Function in Health & Disease” and “The Arterial Pulse”. He is a Member of the Council of
Clinical Cardiology of the American Heart Association, a Fellow of the American College of
Cardiology, a Fellow of the European Society of Cardiology, and a Member of the Cardiac Society
of Australia and New Zealand. He serves on the editorial board of the American College of
Cardiology and American Heart Association and has also served on the editorial boards of a number
of other major overseas journals and was Editor in Chief of the Australian and New Zealand Journal
of Medicine for the Royal Australasian College of Physicians for 8 years (1982-90). He was Director
of Training for St. John Ambulance from 1999 to 2002. He has a strong belief that the arterial pulse
carries information that is overlooked by clinicians who depend solely on a cu- sphygmomanometer,
and even by intensivists and anaesthetists who have the arterial pulse waveform displayed at a
patient’s bedside.
He is based at St Vincent’s Hospital where he heads the Vascular-Ventricular interaction unit
for the Victor Chang Cardiac Research Institute.
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The Fourth Circulation, with Apologies to Harvey Cushing
Professor Michael O’Rourke MD DSc
St Vincent’s Clinic, University of New South Wales, VCCRI, Sydney NSW
The Systemic Circulation of Blood was described by William Harvey in 1628, but the Pulmonary
Circulation, confirmed by Harvey, had been established by Michael Servetus in the previous century.
In 1925, Harvey Cushing, pioneering US neurosurgeon proposed a third circulation – this being the
production of cerebrospinal fluid (CSF) in the brain’s lateral ventricles and its spread through the
brain to be absorbed into veins which ran over the brain’s hemispheres. Cushing’s views on CSF are
now accepted, as are many of his concepts and innovative surgical approaches.
Lost in the process of “circulations” was the work of Alexander Monro and later that of Kellie in the
eighteenth and nineteenth centuries, who described the unique features of the brain circulation
consequent to its location in the rigid cranium which led to its function as a syphon, where entry to
the sealed box (the cranium) of arterial blood in the carotid arteries could only occur if an equivalent
amount of blood passed out in the jugular vein at the same time. Other issues included a “Waterfall”
effect at the jugular foramena where flow occurs independent of venous pressure, pulsatility of flow
in all vessels of the brain, potential for ill-effects when intracranial pressure is elevated, and
possibility of modifying pulsatile arterial pressure in the carotid artery through reduction in wave
reflection from the lower body following each spurt of blood from the left ventricle into the systemic
circulation. All these factors need be considered in managing patients with cerebral pathology in the
future.
The work of Monro, Kellie and others is potentially so important in modern neurosurgery that
consideration ought be given to describing the cerebral circulation as the third circulation, and
relegating Cushing’s proposal down the list.
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Associate Professor Victoria Cogger
Nutritional Interventions in Aging

Victoria completed a BSc (Hons) in 1999 followed by a PhD on the Ultrastructure of the Ageing
Liver, graduating from the Department of Physiology at the University of Sydney in 2003. She was
awarded a Healthy Ageing Postdoctoral Fellowship and travelled to the National Institutes of Health,
Bethesda MD USA to complete postdoctoral studies. Victoria now works at both the ANZAC
Research Institute at Concord Clinical School and Charles Perkins Centre investigating the biology
of ageing; with particular focus on the liver.
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Nutritional Interventions in Aging
Associate Professor Victoria Cogger
The University of Sydney
Nutrition is the major modifiable factor that influences ageing and age-related health. Yet the
relationship between nutrition and age-related health is complex and poorly understood. In these
studies we are examining the impact of the rations of the macronutrients protein, carbohydrate and
fat on lifelong health with particular focus on cardiometabolic health, disease development and
longevity. Here I will discuss our data on what diets are beneficial for late life health and longevity.
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Fiona Gill
Putting the puzzle together:
Assessing methods for re-associating commingled human remains

Boaz Kim
Targeting the body to protect the brain:
Remote pre-conditioning with near-infrared light (670nm) and ischaemia is neuroprotective

Victor Lo
Hydrophobin proteins – Utilising natures self assembling materials

Mariam Mamlouk
The effects of magnesium on current mucolytic therapies for cystic fibrosis

Sergio Martinez‐Huenchullan
Effects of two isocaloric exercise programs
on skeletal muscle extracellular matrix in high‐fat fed mice

Miranda Mathews
STAND A CHANCE:
Understanding the role efferent vestibular nucleus neurons in maintaining balance

Emily Mills
Altered resting brain activity in chronic orofacial pain

Rosita Pang
Glioblastoma multiforme overcomes ultrasmall superparamagnetic iron oxide nanoparticle
induced cytotoxicity through heat shock proteins

Rachel Shparberg
A novel growth factor-like role for the amino acid L-proline
in driving neural lineage commitment
through early primitive ectoderm-like cell, definitive ectoderm and neurectoderm populations

Anh Tao
Long durations of diabetes decrease MMP-3 activity:
Possible role in development of diabetic nephropathy
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Putting the puzzle together: Assessing methods for re-associating commingled human remains
Fiona Gill, Denise Donlon, and Marcus Robinson
Shellshear Museum, Department of Anatomy and Histology, University of Sydney
One of the ongoing challenges faced by physical and forensic anthropologistsis accurately and
efficiently re-associating commingled body parts.
This project assesses the main techniques available to anthropologists for accuracy and efficacy. Five
techniques will be tested: 3 objective (osteometrics, comparative factor analysis and weight) and 2
qualitative (morphology and taphonomy). All are techniques currently used in the field and all are
characterised by a reliance on only limited equipment. They will be blind-tested for accuracy in the
pair-matching of long bones (i.e. left humerus to right humerus) and also the association of different
long bones (i.e. humerus to femur in one individual). Each technique will be tested by different
groups of differing levels of expertise. The results will be compared and the most accurate technique
identified.
Teaching skeletons from the University of Sydney which are discrete individuals will be used. The
long bones will be detached from the skeleton, labelled in a code known only to the student’s
supervisors and then commingled. They will then be re-associated using each of the listed techniques,
and the results analysed.

Targeting the body to protect the brain: Remote pre-conditioning with near-infrared light
(670nm) and ischaemia is neuroprotective
Boaz Kim1, John Mitrofanis2, Jonathan Stone1, and Daniel Johnstone1
Department of Physiology1, Department of Anatomy and Histology2, University of Sydney
Parkinson’s disease (PD) is the second most common neurodegenerative disorder causing progressive
motor and functional deficits. Unfortunately, current treatments merely target motor symptoms and
these lose their efficacy over time. Hence, there is a pressing need to develop novel disease-modifying
therapies. One emerging neuroprotective strategy is remote tissue conditioning, which involves
administering a mild stress to a peripheral, often less life-critical such as the limb in order to induce
a body-wide adaptive response that induces protection of critical organs such as the brain. Two ways
of stressing the body with the potential to protect neurons is near-infrared light therapy directed at the
body and ischaemic therapy which involves applying a tight cuff around the leg to induce transient
ischaemia. In our research using a MPTP mouse model of Parkinsonism, we demonstrate significant
cell rescue following remote pre-conditioning with NIr Light and ischaemia. Using either treatment,
we were able to rescue over 50% rescue of dopaminergic neurons in the substantia nigra pars
compacta (SNc) compared with untreated MPTP mice. Interestingly, combination pre-conditioning
did not provide additional neuroprotection with a reduced cell rescue rate of 42%. These are novel,
safe and simple to administer strategies with disease-modifying potential that may offer promising
hope to patients. Furthermore, our study opens avenues for identifying specific therapeutic molecules
mediating organ protection that it themselves may have therapeutic efficacy.
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Hydrophobin proteins – Utilising natures self assembling materials
Victor Lo and Jennifer I-Chun Lai
Discipline of Pharmacology, University of Sydney
Many potential new drug candidates are unlikely to reach the clinic because they are too lipophilic.
It is believed that 40% of drugs with market approval and nearly 90% of the molecules investigated
during the discovery processes are chemicals with poor solubility.
Hydrophobins are a family of proteins that are secreted by filamentous fungi during various stages of
growth and development. These multifunctional proteins are surface active and can act as a
biosurfactant to lower the surface tension of water to assist with fungal aerial structure formation.
Hydrophobins also form protein layers on the surface of fungal spores to protect them from wetting
and to improve attachment of hydrophobins to surfaces for infection.
Hydrophobin protein coatings are biocompatible, chemically and thermally stable, and can be
engineered with targeting sequences. This raises the possibility of developing them for therapeutic
applications. We have coated different surfaces with hydrophobin proteins in order to reverse the
wettability of the surfaces. We have used hydrophobins to encapsulate the hydrophobic compound
curcumin. These preliminary results indicate that hydrophobins show potential for improving drug
solubility and delivery.
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The effects of magnesium on current mucolytic therapies for cystic fibrosis
Mariam Mamlouk1, Daniela Traini1, Paul Robinson2, Hui Xin Ong1,2, and Paul Young1
1
2

Discipline of Pharmacology, Woolcock Institute of Medical Research, University of Sydney
Respiratory Department, The Children’s Hospital at Westmead

Cystic fibrosis (CF) is a genetic disease caused by mutations of the CF transmembrane conductance
regulator. Respiratory failure counts for majority of death in CF due to build-up of thick and viscous
mucus that obstructs the airways leading to inflammation and infection. Pulmozyme® is widely used
to reduce the visco-elasticity of mucus by breaking down DNA filaments and enhances its clearance
from the lungs. Unfortunately, a significant number of CF patients do not respond to Pulmozyme
treatment. The reasons for this are not completely understood, but previous in-vitro studies have
suggested Pulmozyme efficacy is strongly affected by local ion concentrations, specifically
magnesium. Hence, this study aims to investigate the effects of magnesium on mucus rheological
properties delivered concurrently to current CF therapies such as Pulmozyme.
Methods: An artificial mucus (AM) model was developed containing DNA, mucin, egg yolk, amino
acids, NaCl, KCl, DTPA and actin to mimic CF sputum and its physical properties. The Advanced
Rheometer 2000 was used for all rheological measurements. The rheological properties of 23-μl
aliquot of AM was evaluated using the rheometer equipped with 20 mm, 0.5° aluminium cone and
plate. Measurements were made using 2.5μg/mL of Pulmozyme with and without the addition of
5mM magnesium
Results: Pulmozyme reduced the dynamic elasticity and viscosity of AM by 56% and 39%
respectively. Interestingly, when combining Pulmozyme with magnesium the elasticity and viscosity
of AM were significantly reduced from 26.26 to 0.0024 Pa and 29.83 to 1.8 Pa respectively.
Conclusion: These preliminary results support the hypothesis that low magnesium concentration in
the airways can affect the efficacy of Pulmozyme treatment in CF. The dose of magnesium in
combination with Pulmozyme needs to be determined for optimal physical sputum properties.
Ongoing work will assess whether this effect is also present for other CF therapies (e.g. mannitol and
hypertonic saline).
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Effects of two isocaloric exercise programs on skeletal muscle extracellular matrix in high‐fat
fed mice
Sergio Martinez‐Huenchullan1, Babu Maharjan1, Charmaine Tam2, Susan McLennan1,3, and
Stephen Twigg1,4
1

Sydney Medical School, and Charles Perkins Centre, University of Sydney, Sydney, Australia
Charles Perkins Centre and School of Life and Environmental Sciences, University of Sydney,
Sydney, Australia
3 Chemical Pathology, New South Wales Pathology, Australia
4 Department of Endocrinology, Royal Prince Alfred Hospital, Sydney, Australia
2

Skeletal muscle extracellular matrix (ECM) remodeling has been proposed as a feature of obesity.
Whether exercise prevents this remodeling has not been reported. This study investigated effects of
10 weeks of two isocaloric exercise programs, as endurance (END) or high intensity interval training
(HIIT), in a mouse model of diet‐induced obesity, on metabolic profiles and skeletal muscle ECM
gene expression: Collagen‐IV and ‐VI, matrix metalloproteinase (MMP)‐3, MMP‐14, and tissue
inhibitor of matrix metalloproteinase (TIMP‐2).
Ten week‐old male C57BL/6 mice were fed HFD (45% FAT) ab libitum and underwent END or HIIT
for 10 weeks (3x40min sessions/week). Chow‐fed mice acted as controls. As expected, maximal
running capacity (distance in treadmill progressive test) was higher in END and HIIT groups
compared to HFD alone, with END being superior to HIIT (END=2.8±0.5; HIIT=2.2±0.3
(foldchange compared to HFD); p=0.03). Compared to HFD alone, both training programs similarly
protected (p<0.05) against body weight (BW) gain (p<0.05) (final weight (g) HFD=45±2;
END=37±2; HIIT=36±2), preserved fat‐free mass (%FFM) (HFD=58±3; END=72±6; HIIT=72±7),
improved blood glucoseAUC during an insulin tolerance test(0.65IU/kg*BW) (HFD=411±54;
END=350±57; HIIT=320±66 A.U.), and increased spontaneous physical activity levels measured by
displacement in a metabolic cage (HFD=211±59; END=308±76; HIIT=304±77 A.U.), without
differences between training programs (p>0.05).
An increase in fasting blood glucose level by HFD was prevented only in END, whereas increases in
EE were not prevented by exercise (HFD=21.6±1.5; END=21.1±1.7; HIIT=20.6±0.7 kcal/hr/FFM;
p>0.05). HFD resulted in ~2‐fold increases in quadriceps mRNA levels of MMP‐3, MMP‐14, TIMP‐
2 and Collagen‐IV(p<0.05), with END and HIIT both preventing increases in TIMP‐2 and Collagen‐
IV. Compared with END, HIIT induced higher mRNA levels of MMP‐14 and Collagen‐VI(p<0.01).
Only END increased mRNA levels of MMP3(4‐fold compared to CHOW;p<0.01).
In HFD mice HIIT did not impact fasting glucose or skeletal muscle mRNA levels in a similar fashion
compared with END. Defining correlative muscle functional implications of these observed
differences requires further study.
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STAND A CHANCE:
Understanding the role efferent vestibular nucleus neurons in maintaining balance
Miranda Mathews, Andrew Murray, and Aaron Camp
Discipline of Biomedical Science, University of Sydney
Many sensory modalities are modulated by efferent input from the central nervous system, allowing
central influence of sensory inflow. One example of this is the efferent vestibular system. Despite
intensive physiological investigation though, the underlying mechanisms and purpose of central
control of the peripheral vestibular labyrinth remain hypothetical. Previous work has demonstrated
that activation of the cholinergic efferent vestibular nucleus (EVN) (located in the brainstem) directly
modulates vestibular end organs including hair cells and vestibular primary afferent fibres. While
more recent investigations have exposed facets of the underlying physiological and anatomical
properties of the EVN, a lack of understanding regarding EVN circuit dynamics makes it impossible
to link vestibular efferent activity to behaviour. Here we sought to determine the context within which
the EVN is activated by tracing the monosynaptic inputs to this group of neurons. We used
monosynaptic rabies tracing to determine the direct inputs to EVN neurons. In mice (n =3) expressing
Cre under the control of the choline acetyl transferase (ChAT) promotor we expressed the rabies
glycoprotein (G) selectively in EVN neurons. Following G expression, we injected glycoproteindeficient rabies (RABVΔG) virus expressing a fluorescent protein into the horizontal and posterior
semicircular canals in the inner ear of the same animal. Histological analysis was performed to
identify the direct inputs to EVN neurons. We observed direct inputs from neighbouring vestibular
nuclei including the medial and lateral vestibular nuclei, as well as from regions of the reticular
formation and other parts of the brainstem. The identification of direct monosynaptic inputs to mouse
EVN neurons with rabies virus will allow us to expand hypothesis regarding EVN function. In
addition, this method will allow us to manipulate EVN neurons, or their inputs, via electrical,
chemical or optogenetic methods providing a means to systematically explore the context-dependent
modulation of peripheral vestibular function.
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Altered resting brain activity in chronic orofacial pain
E. P. Mills1, Z. Alshelh1, A. M. Youssef1, R. Akhter2, G.M. Murray2, C. Peck2, F. Di Pietro1, and L.
A. Henderson1
1

Department of Anatomy and Histology, University of Sydney, Australia
Jaw Function and Orofacial Pain Research Unit, Faculty of Dentistry, Westmead Hospital,
University of Sydney, Australia

2

When we encounter harmful stimuli, the intensity of the pain we feel is modulated by the activation
of pain-relieving (i.e. analgesic) neural circuitries in the brain. There is growing evidence to suggest
that in healthy populations, some individuals are better able to efficiently engage this analgesic
network than others. Recent evidence from our laboratory suggests that, even at rest, there are
different activity patterns in this circuitry between healthy individuals who display a robust analgesic
response to a stimulus, and those that do not. This is clinically relevant, because previous
investigations have suggested that reduced efficacy of this system in healthy people is associated with
the development of pain after routine surgery. It remains to be seen whether individuals with chronic
pain conditions, such as temporomandibular disorder and peripheral trigeminal neuropathy, also show
alterations in the activity of this system, and whether such alterations might underlie the development
and/or maintenance of ongoing pain. In our current work, resting neural activity within the
endogenous analgesic circuitry will be compared between healthy individuals and patients with
chronic pain. Furthermore, activity within this network will be assessed between patients and two
sub-groups of healthy individuals that have previously been defined according to the efficacy of their
analgesic circuitry. If there is indeed a sub-population of healthy individuals that show similar activity
patterns to patients with ongoing pain, this may be important in identifying those at risk of developing
chronic pain conditions when the vast majority of people recover from acute injuries.
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Glioblastoma multiforme overcomes ultrasmall superparamagnetic iron oxide nanoparticle
induced cytotoxicity through heat shock proteins
Rosita Tsz-Wai Pang1, George Fatseas1, Mark E. Koina2, Sam Adamson1, Steven S. Eamegdool1,
Michael W. Weible II1, 3, and Tailoi Chan-Ling1
1

Department of Anatomy and Histology, Bosch Institute University of Sydney, NSW 2006, Australia
Department of Anatomical Pathology, ACT Pathology, The Canberra Hospital, ACT 2605,
Australia
3 School of Natural Sciences, Griffith University, QLD 4111, Australia
2

Glioblastoma Multiforme (GBM) is a very aggressive cancer, which associated with high mortality.
Its median survival with resection of 98% or more of the tumour volume is just less than 15 months
(Lacroix et al., 2001). With the poor outcomes of standard treatments of GBM and the diffuse nature
of this cancer, novel treatment is needed for this lethal and the most common type of brain cancer.
One of the possible approaches is to use Ultrasmall Superparamagnetic Iron Oxide Nanoparticles
(USPIONs) for magnetic hyperthermia, detecting cancer cells, enhancing the contrast as contrasting
agent for magnetic resonance imaging (MRI) as well as drug delivery. However, the application of
USPIONs on GBM metabolism has not been tested in any studies. Thus, this study contributed a
deeper understanding on the in vitro biological effects of USPIONs uptake on GBM. The GBM model
in this study was CNS-1, a histocompatible astrocytoma cell line with infiltrative and growth patterns
similar to human gliomas. CNS-1 cell cultures were exposed to 20µg/mL of USPIONs with a mean
core diameter (10–15 nm) and the biological effects were assessed at different time-points (10
minutes–48 hours).
Our results showed that USPIONs entered CNS-1 cells via clatherin coated pits which then became
internalized in vacuoles. USPIONs induced oxidative stress to CNS-1 activating the Heat Shock
Proteins (HSPs) protective mechanism. When this mechanism was overwhelmed, it led to a decrease
in cell viability, however in due course, cells upregulated HSPs, re-activating these protective
mechanisms which included the closure of mitochondrial permeability transition pore, limiting the
release of pro-apoptotic cytochrome c, reducing oxidative stress and eventually recovering cell
viability. Targeting CNS-1protective mechanisms in conjunction with USPIONs exposure could
induce a temporal cytotoxic effect on CNS-1, providing insights for a novel therapy for this
devastating disease.

Bosch Institute Annual Scientific Meeting – 21st July 2016
Page 39 of 81

ABSTRACTS, BOSCH YOUNG INVESTIGATORS THREE MINUTE THESIS COMPETITION
A novel growth factor-like role for the amino acid L-proline in driving neural lineage
commitment through early primitive ectoderm-like cell, definitive ectoderm and neurectoderm
populations
Rachel Shparberg, Timothy Mason, and Michael Morris
Bosch Institute, Discipline of Physiology, University of Sydney
In order to build a functional nervous system, cells of the mammalian embryo transition through
primitive ectoderm, definitive ectoderm and neurectoderm populations before becoming terminally
differentiated neural cells. Unlike the mesendoderm lineages where marker expression and signal
requirements are relatively well understood, the molecular mechanisms that drive definitive ectoderm
differentiation are poorly defined, partly due to a lack of lineage characterization.
The aim of our study was to develop a protocol using mouse embryonic stem cells (mESCs) to
recapitulate the stepwise progression of neural lineage commitment via embryologically relevant
populations.
D3 and 46C-Sox1-GFP mESCs were cultured as embryoid bodies (EBs) for 9 days using
concentration- and time-dependent additions of L-proline and nodal (mesendoderm) inhibitor,
SB431542. EBs were seeded in serum-free conditions from day 9 and allowed to differentiate for a
further 6 days, after which they were assessed for neural-cell production. A significant increase in the
number of neural EBs was observed in L-proline-treated EBs (D3: 60.2% ± 14.1%; 46C: 53.8% ±
7.3%, n≥ 3) compared to basal medium controls (D3: 16.1% ± 5.1%; 46C: 9.4% ± 4.4%, n≥ 3).
This was confirmed by immunofluorescence staining of the neural markers Nestin, BLBP and NeuN.
qPCR showed L-proline-treated EBs sequentially differentiated from mESCs (Rex1+ and Nanog+) to
primitive ectoderm (Dnmt3b+ and Fgf5+) and then definitive ectoderm (Penk1+) by days 3 and 5,
respectively. By day 7, Sox1 and Nestin (neurectoderm) expression significantly increased (at the
expense of the mesendoderm marker Mixl1+) compared to undifferentiated mESCs in both cell lines.
Taken together, we have developed a protocol that models embryonic neural lineage commitment in
vitro using the unique growth factor-like properties of the amino acid L-proline. This protocol will
allow for future investigations into the molecular mechanisms driving early embryo development
towards neural lineages.
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Long durations of diabetes decrease MMP-3 activity: Possible role in development of diabetic
nephropathy
Anh Tao1, Danqing Min1,2, Alireza Rezaeizadeh1, Stephen M. Twigg1,2, Susan V. McLennan1,2
1 Greg

Brown Diabetes and Endocrinology Research Laboratories, Sydney Medical School, Charles
Perkins Centre and Bosch Institute
2 Department

of Endocrinology, Royal Prince Alfred Hospital, Sydney, NSW, Australia

Matrix metalloproteinases (MMPs) are central to the homeostasis of the ECM and we have previously
reported that their expression is altered in DN. In particular, MMP-3, an MMP crucial for activation
of other MMPs and for the degradation of proteoglycans was increased. Whether increased MMP-3
mRNA results in increased activity and its relationship with circulating MMP-3 is not known as was
investigated in this study after short and long duration of diabetes.
Diabetes was induced in 6 week old male C57BL/6 mice (STZ: 3x 65mg/kg), age-matched nondiabetic mice acted as control. Animals were euthanased after 10 and 30 weeks and kidney tissue was
harvested for measurement of MMP-3 gene and MMP-3 protein by qRT-PCR and western blot
analysis respectively, and total and specific MMP activity using a Sensolyte kit. Renal morphological
changes were assessed by histology.
After 30 weeks of diabetes early histological changes were evident with increased glomerular size,
thickening of basement membrane in glomeruli of diabetic mice. Shown in the table, diabetes
increased MMP-3 mRNA and protein at 30wks. Compared with CHOW fed animals, total kidney
MMP activity was decreased with diabetes and by age albeit to a lesser extent. In contrast, decreased
kidney MMP-3 activity was seen with diabetes but not age, with a greater decrease at 10 than 30
weeks. Plasma MMP-3 was also decreased at both time points studied (10 wks: CHOW 2.69±0.37
vs. Diabetic 2.03±0.13, 30wks: CHOW 0.71±0.10 vs. Diabetic 0.51±0.07, both P<0.05).
This study shows a dichotomous relationship between MMP-3 mRNA and its protein and activity
levels, suggesting post translational modification. These results suggest MMP-3 may be a mediator
of the decreased MMP activities observed in this study. Whether circulating MMP-3 can be used as
an early marker of DN remains to be investigated.
MMP-3
mRNAa

MMP-3
protein (AUC)

Total MMP
activity (RFU)

MMP-3
activity (RFU)

CHOW10wk

1.0 ± 0.16

1.0 ± 0.36

61442.0 ± 709.15

35110.5 ± 2372.53

DM 10wk

3.50 ± 0.58

0.51 ± 0.10

35643.0 ± 2022.46$$$

CHOW30wk

9.05 ± 2.44

1.0 ± 0.57

35550.5 ± 5328.17##

31621.33 ± 4619.20

15.28 ± 3.33*

1.88 ± 0.73

14082.33 ± 3661.62$,##

14366.33 ± 1174.38$

DM 30wk

19566.2 ± 1967.51$$

Results are mean ± SEM, *P<0.01 vs. DM 10wk by one-way ANOVA; $P<0.05, $$P<0.01, $$$P<0.0001 vs. same time
CHOW, ##P<0.01 vs. same treatment 10 wk time point by T-test; aFold change from CHOW 10wk
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Dark rearing as a means of mimicking 'Physiological Hypoxia': A rationale for non-invasive
treatment of retinopathy of prematurity
Adamson S.J.1, Barnett N.L.2, Provis J.M.3, Koina M.E.4, Maccarone R.5, Natoli R.3, Hu P.1, Arfuso
F.1, Rayner C.2, Bisti S.5, Linsenmeier R.A.6, and Chan-Ling T.1
1 The

University of Sydney, Sydney, Australia
Eye Institute, South Brisbane, Australia
3Australian National University, Canberra, Australia
4Canberra Hospital, ACT Pathology, Garran, Australia
5University of L'Aquila, L'Aquila, Italy
6Northwestern University, Evanston, United States
2 Queensland

The initiating event in ROP is delayed retinal vascularization - an adverse side-effect of high oxygen
levels in the retina, resulting from O2 supplementation treatment. Because photoreceptors are
depolarized and consume more oxygen in the dark, we hypothesized that this side-effect of oxygen
supplementation would be mitigated by keeping neonates in total darkness. We propose that dark
rearing creates a ´metabolic sump´ that depletes oxygen in the retina through continuous
depolarization of photoreceptors. Four groups of SD rats were examined at P14 & P18: 1) Room Air
+ normal light reared (NLR); 2) Room air + dark rearing (DR). 3) 50/10 OIR + normal light; 4) 50/10
OIR + DR. Retinas were analysed to determine the vascular density index (VDI) and to estimate vasoobliteration, neovascularization and astrocyte ensheathment. We used hypoxyprobe-1 (HP1) to
identify areas of hypoxia, examined ultrastructure via TEM, and gene expression via qPCR.
Electroretinograms (ERG) were recorded at P18 & P25 in OIR, & in rats dark reared for 30 days
followed by 0, 30, or 60 days in normal light conditions. DR rats had a higher capillary density than
NLR rats in room air (VDI=43.0±1.0 vs. 37.98±1.1 p< 0.05 - P7) and on return to room air following
O2 supplementation (hypoxic phase), DR reduced pre-retinal neovascularization (4.1% ± 0.9 v 15.8%
± 1.3 p< 0.05) and tissue hypoxia as evidenced by reduced HP1. DR also protected astrocytes and
pericytes from hypoxic damage, and preserved retinal ultrastructure, inner segment mitochondrial
integrity and protected rod outer segments from damage under OIR, as assessed by TEM. DR
prevented upregulation of HIF1α (-20.4% ± 4.6 v 65.5% ± 27.2 p< 0.05), VEGF164 (291.2% ± 60.1
v 496.6% ± 11.1 p< 0.05) and AP1/Jun (51.7 ± 16.7% v 179.8% ± 26.9, p< 0.05) in peripheral retina
at P14. DR had no detrimental effects on retinal function as evidenced by ERG at P18 and P25 in
OIR, & after 30 days DR. The data indicate that DR precludes initiation of ROP by maintaining retinal
vascularization during oxygen supplementation (Phase 1). This protects the retina from hypoxiainduced vaso-proliferation on return to room air (Phase 2). This cost-effective, non-invasive
intervention can reduce disease severity, may be used to supplement current therapies, and may
negate the need for invasive treatments including anti-VEGF therapy.
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Studies on combinations of targeted drugs with tumour active plant compounds in colorectal
cancer
Hana Faisal Bali, Jun Qing Yu, Philip Beale, and Fazlul Huq
Discipline of Biomedical Science, School of Medical Sciences, Sydney Medical School, University of
Sydney, Australia
Introduction: Colorectal cancer is the second most common cancer affecting people in Australia for
which the intrinsic drug resistance presents as a major problem. Because of mechanisms of action of
tumour active phytochemicals are different from those of targeted drugs; it is believed their
combination may produce synergistic outcomes. This study aims to investigate synergism in activity
from combinations of platinums with selected tumour active phytochemicals in colorectal tumour
models.
Aim of the study: To investigate synergism in activity from combination of platinum drugs with
phytochemical compounds in ovarian and colorectal cancer.
Methods: Cytotoxic activities of the compounds (cisplatin, oxaliplatin, curcumin, EGCG, 6-gingerol,
colchicen and Taxol) alone and in combination against colorectal cancer cell lines H29/129, Caco-2,
LIM1215 and LIM2405 are determined using MTT reduction assay. Combination indices are used as
a quantitative measure of nature of the combined drug action. Also more study has been done on the
treated cells regarding the drugs effect on the DNA and on the cellular up take. In addition to
determine the DNA damage of the treated cells comparing with untreated one by using the gel
electrophoresis.
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Exploring the extracellular vesicle profile in non-alcoholic fatty liver disease
Linda Ban1, Christine Yee2, Babu Raja Maharjan1, Nicholas Shackel2, and Susan McLennan1
1
2

Greg Brown Diabetes and Endocrine Laboratory, Charles Perkins Centre, University of Sydney
Liver Cell Biology Group, Centenary Institute

Many studies report an elevated level of extracellular vesicles (EVs) in the circulation of liver disease
patients, however the exact implications of this phenomenon are incompletely understood. Especially
in the case of non-alcoholic fatty liver disease (NAFLD), assessment of the EV profile is vitally
important as there is currently no reliable biomarker used in diagnosis, and disease staging is only
possible through liver biopsy. Activated and stressed cells package molecules into EVs for
intercellular communication on a paracrine or endocrine scale, and we propose that the number and
phenotype of these membrane structures would be changed with disease progression. As such, we
investigated the EVs present in the circulation and liver of steatotic C57Bl/6 male mice fed a highfat diet (HFD; 45%kcal fat) for up to 52 weeks. EVs were obtained by ultracentrifugation of plasma
or conditioned media from diced liver, and quantified using Nanoparticle Tracking Analysis (NTA).
These values were compared to liver adiposity as measured by lipid staining of Oil Red O. Briefly,
an expected increase in circulating EVs was observed in HFD mice, however liver-derived EVs were
decreased with steatosis. These trends were amplified by longer durations of treatment. Since we
previously found the liver expression of the glycoprotein CD147 to be elevated with disease, we
sought to determine whether it is transported in liver EVs. Interestingly, CD147 relative expression
on EVs seemed to decrease with both treatment and duration, in a similar pattern to liver EV
abundance. While the exact mechanisms behind these findings are unclear, it is likely that CD147
liver retention may be occurring, and that the reduced liver EV abundance could be attributed to
impaired trafficking through damaged sinusoids, or possibly their clearing by immune mediated
phagocytosis in an inflammatory environment. However, the correlation between circulating EV
number and level of steatosis suggests that EVs may be a useful biomarker candidate for NAFLD
assessment, but their mechanism of action may not be reflected purely by abundance.

Bosch Institute Annual Scientific Meeting – 21st July 2016
Page 46 of 81

ABSTRACTS, BOSCH YOUNG INVESTIGATORS POSTER PRESENTATIONS
Distinct phases in adapting behaviour to change
Thomas Burton
Discipline of Physiology, University of Sydney
Cognitive processes that are critical for survival and prosperity (e.g. goal-directed learning and
behavioural flexibility) must maintain robust functionality in dynamic and uncertain situations.
Though traditional approaches have given much insight into understanding the neural mechanisms
underlying learning and flexible decision making, they do not necessarily consider the complexity in
which naturalistic behaviour is generated and experienced. Developing robust and species-relevant
behavioural tests is essential for improving our understanding of healthy and disordered neural
systems.
Using a more complex and naturalistic behavioural testing setting, we have developed a novel
approach for investigating a range of cognitive processes in mice. For one set of experiments, group
housed adult male C57BL/6 mice were required to learn an instrumental Visual Cue-Dependent
Discrimination task to gain access to drinking water. Once an animal reached performance criterion
the task contingencies were changed via a Rule Reversal. Change point analyses were executed on
the cumulative records of performance and behaviour for each individual.
Close examination of individual profiles revealed that mice consistently exhibit distinct phases of
adaptation to changes in task contingencies. Furthermore, transitions between these phases appear
step-like in nature. Our more complex and naturalistic approach allows for a novel and highly detailed
examination of the evolution of choice behaviour across entire epochs of instrumental learning and
adaptation to change.

The split personality of glutamate transporters: A chloride channel and a transporter
Rosemary Cater, Robert Vandenberg, and Renae Ryan
The University of Sydney
The concentration of glutamate within a glutamatergic synapse is tightly regulated by the excitatory
amino acid transporters (EAATs). In addition to their primary role of clearing extracellular glutamate,
the EAATs also possess a thermodynamically uncoupled Cl- conductance. This Cl- conductance is
activated by the binding of substrate and Na+, and the direction of Cl- flux is independent of the rate
or direction of substrate transport, and thus the two processes are thermodynamically uncoupled.
Recently, molecular dynamics studies in GltPh have identified a Cl- conducting conformation.
Similar to other recent studies in the field, this chloride conducting conformation displays an aqueous
pore through which anions can permeate at the interface of the transport and trimerization domains.
In this study, a single arginine residue at the most restricted part of the hourglass Cl- permeation
pathway was demonstrated to be crucial for determining anion selectivity. Here, I have mutated the
equivalent arginine in EAAT1 to a histidine and have functionally characterised this mutant
transporter using two-electrode-voltage-clamp electrophysiology at a range of pH values to
investigate the importance of the charge of this residue on anion selectivity. I demonstrate that the
protonation state of this residue determines the anion/cation selectivity of uncoupled conductances in
EAAT1.
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4-Methoxy TEMPO attenuates murine experimental colitis
Belal Chami, Abigail Vallejo, Gloria Jeong, Adrina Varda, and Paul Witting
University of Sydney
Inflammatory bowel disease (IBD) is a chronic inflammatory condition, where MPO-mediated
oxidative damage plays an important role in exacerbating tissue injury. Aim: To test whether the
MPO-inhibitor, 4-Methoxy TEMPO (MetT), can ameliorate the course of colitis. Methods:
Experimental colitis was induced in C57BL/6 mice by administering 3% v/v dextran-sodium-sulphate
(DSS) in drinking water ad libitum over 9 days with mice also administered (i.p. injection) MetT
(15mg/Kg) or vehicle control (10% DMSO+90% PBS) twice daily during DSS challenge. Results:
MetT attenuated bodyweight loss (50%, p<0.05, n=6) and improved clinical score (53%, p<0.05,
n=6) at day 9 of DSS challenge and inhibited the DSS-mediated increase in serum lipid
hydroperoxide. Analysis of the inflamed colon revealed that damage to gut tissues and several
inflammatory, including Ly6C+ monocytes and Ly6G+ neutrophils, were markedly decreased in
MetT-treated mice. Constitutively expressed IL-10 (an anti-inflammatory cytokine) was significantly
reduced in the colon of DSS-challenged mice; MetT-treated mice showed a trend to increased IL-10
expression. Levels of MPO were decreased in MetT-treated mice with DSS-induced colitis; likely a
consequence of reduced neutrophil motility. Notably, crypt integrity was negatively correlated to
MPO+ labelling (p=0.011, n=24), suggesting that increased MPO levels were associated with
increased severity of colitis. MetT protected against MPO- producing neutrophil oxidative damage in
a myocytes in an in vitro co-culture system. Conclusion: MetT significantly reduced the severity of
experimental colitis, though it remains unclear whether MetT actions were mediated via inhibition of
MPO or anti-inflammatory pathways, or both.
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The contribution of the miRNA cargo of microparticles to their pathogenic role in experimental
cerebral malaria
Amy Cohen1, Natalia Tiberti1,2, Anna Zinger1, Valery Combes1,2, and Georges E. R. Grau1
1 Vascular

Immunology Unit, Discipline of Pathology, School of Medical Sciences and Marie
Bashir Institute, The University of Sydney
2 School of Life Sciences, Faculty of Sciences, University of Technology Sydney
Rationale: Microparticles (MP) are submicron vesicles involved in coagulation, inflammation and
cell-cell communication. MP numbers increase in cerebral malaria (CM) patients, and in the
corresponding murine model, where genetically or pharmacologically blocking MP release confers
protection against CM, suggesting a role of MP in neuropathogenesis.
Objective: Here, we evaluated for the first time the miRNA cargo of MP during Plasmodium berghei
ANKA (PbA, CM) and P. yoelii (non-CM, NCM) infection.
Methods and Results: MP interact with, and modify, their target cells, potentially transferring their
miRNA content. The miRNA content of MP from CM versus non-infected (NI) mice was analysed
using the Life Technologies OpenArrays. In total, we identified over 400 miRNA in each category,
and 348 of these miRNA were differentially expressed (fold change > 2). Of these, 15 miRNA were
significantly (p<0.05) over- or under-expressed. Pathway analysis using Ingenuity IPA® showed that
these miRNA are mainly involved in the control of Th1 responses, apoptosis, homeostasis and
immunomodulation. These miRNA, including hsa-miR-146a, hsa-miR-486, and mmu-miR-10b,
were further analysed using qRT-PCR to confirm changes in CM compared with NI and NCM mice,
and to compare miRNA expression in MP with plasma and brain tissue.
Total miRNA expression (n=750) was also investigated as above in the brains of NI, NCM and CM
mice. Expression levels in NI and NCM mice were similar, except for 1 miRNA. However, when the
miRNA profile of NI or NCM mice was compared with CM mice, 6 and 8 miRNA were significantly
differentially expressed, respectively, implying that these miRNA might play an important role in
disease severity and pathogenesis; for example, hsa-miR-142-3p, which has been flagged previously
in other neurological syndromes.
Conclusion: Together, these data suggest MP are not only severity markers but also active players in
the pathogenesis of CM neurovascular lesions.
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Altered beta cell function characterises prediabetes & All stages of type 2 diabetes in db/db
mice
Oanh Do and Peter Thorn
School of Medical Sciences, Sydney Medical School, University of Sydney
Decline in beta cell secretion contributes to the later stages of diabetes but it is not known what, if
any, functional beta cell changes occur in prediabetes. Leprdb mouse (13-18 weeks) was used as a
model of type 2 diabetes and a two photon granule fusion assay was employed to characterize the
secretory response of pancreatic beta cells. Glucose tolerance tests categorised the disease phenotype
of each db/db animal from stage 1 (prediabetes) to stage 4 (severe disease). Isolated islets showed
increased insulin content and size at stage 1; both parameters decreased at stage 2-4. Whole islet
insulin secretion also increased at stage 1 and progressively decreased from stage 2 to 4. Recording
from single beta cells within intact islets, we observed a larger than predicted increase in the number
of granule fusion events at stage 1 which was due to an increase in granule to granule fusion. At
stages 2-4 of the disease, the number of granule fusion events dramatically decreased. However, high
potassium stimulation still elicited insulin secretion indicating that defects in glucose sensing and
metabolism occur upon progression to diabetes. The results show that altered secretion from beta
cells characterises all stages of the disease. At early stages, there is a specific increase in compound
exocytosis. At later stages, the failure of beta cells to secrete is due to the development of upstream
defects in the glucose sensing.
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Differential proteoglycan expression contributes to the pathogenesis of heritable aortic
aneurysm formation
Morvarid Emami1, Jasha Trompf1, Sanaz Maleki1, Bob Bao1, Brett Hambly1, and Richmond
Jeremy2
1 Discipline

of Pathology, University of Sydney
of Cardiology, Royal Prince Alfred Hospital

2 Department

Excessive proteoglycan (PG) accumulation is a distinct feature of heritable thoracic aortic aneurysms
(TAA), damaging the elastic lamellar units. Versican, perlecan, and decorin are PGs that can be
upregulated by TGF-β signaling in various disease states. Increased TGF-β signaling is implicated in
the pathogenesis of Bicuspid Aortic Valve (BAV) and Marfan Syndrome (MFS) associated TAAs.
Perlecan organizes the endothelial BM and elastic lamellae and inhibits VSMC proliferation.
Versican forms a loose matrix and can alter VSMC proliferation. Biglycan and decorin have
overlapping roles in fibrillogenesis and TGF-β sequestration. We hypothesized that in both BAVTAA and MFS-TAA PG expression will be altered and may exacerbate TAA pathogenesis.
Computational immunohistochemistry was used to quantify PG expression in aortic tissue from
human BAV-TAA (n=8) and MFS-TAA (n=8) and controls (n=5). Perlecan expression was increased
(p<0.01) in BAV-TAA but decreased (p<0.01) in MFS-TAA medial tissue compared to controls. The
expression of versican was increased (p<0.03) in both BAV- and MFS-TAA medial tissue compared
to controls. However, biglycan expression was decreased (p<0.01) in both BAV- and MFS-TAA
medial tissue compared to controls. Interestingly, the expression of decorin was increased (p<0.03)
in the media, but decreased (p<0.05) in the adventitia of both BAV- and MFS-TAA tissue compared
to controls, while the levels of expression of the other three PG did not change in the adventitia. TAA
is thought to be due to excessive TGF-β signaling, consistent with a rise in versican and decorin.
However, perlecan fell in MFS but rose in BAV. The fall in MFS may be due to the functional
reduction of binding partner fibrillin. The fall in biglycan may reflect global destruction of medial
elastic lamellae, with a compensatory rise in decorin as part of a fibrotic response. Together, these
alterations contribute to the pathogenesis of TAA and reinforce the central role of TGF-β signaling
and support the use of angiotensin II receptor blockers.
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Role of Runx transcription factors in prostate cancer
Alison Ferguson and Matthew Naylor
University of Sydney
Patients with advanced prostate cancer have only a 1 in 3 chance of surviving for 5 years. Moreover,
a predilection of metastases to the bone results in limited treatment options. Thus, understanding how
the disease progresses from benign to metastatic disease will provide insight into new methods to
improve patient survival. Runx2 is a master regulator of bone development whose expression is
increased in prostate cancer, but its contribution to prostate tumour progression remains unknown.
Runx transcription factors form a heterodimer transcriptional complex with Core-binding factor β
(Cbfβ) which regulates Runx DNA affinity. In addition, genomic rearrangements occuring in diseases
such as Acute Myeloid Leukaemia result in Runx fusion proteins (e.g. between Runx1 and
Eto/Runx1T1), which perturb Runx activity and disrupt normal cell function. To examine the
potential role of Runx family transcription factors in prostate cancer progression, the levels of Runx2,
Eto and Cbfβ were manipulated in human prostate cancer cell lines to study the effects in both in vitro
and xenograft models. In addition, prostate specific Runx2 and ETO transgenic mice were developed
to overexpress Runx2 and Eto or conditionally knockdown CBFβ to study the effects of altering the
expression of these transcription factors during prostate development and prostate carcinogenesis in
vivo. Here we show preliminary results indicating a novel role for Runx2 and ETO in prostate
development and tumorigenesis.
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Role of basolateral polarity determinant Scribble in insulin secretion in mouse pancreatic beta
cells
Wan Jun Gan1, Patrick Humbert3, Helen Pearson3, Annette Shewan2, and Peter Thorn1
1 Sydney

Medical Sciences, University of Sydney, NSW, Australia
School of Chemistry and Molecular Biosciences, University of Queensland, QLD, Australia
3 Cell Cycle and Cancer Genetics Laboratory, Peter MacCallum Cancer Centre, East Melbourne,
Victoria, Australia
2

Loss of insulin secretion is a recognised characteristic of type 2 diabetes. It is therefore an important
goal to determine how insulin secretion is controlled and what goes wrong in disease. Our lab has
recently shown that insulin secretion in pancreatic beta cells is targeted towards the islet vasculature
and synaptic scaffold proteins, such as liprin, are enriched at the vascular face of the cells [1]. This
suggests that beta cells may be polarized cells. However, little is known about the cell polarity in
pancreatic beta cells and its involvement in the control of the insulin secretion. Therefore, we are
investigating one of the polarity determinants, scribble, in wild-type (WT) mouse pancreatic beta
cells, and are studying its possible involvement in insulin secretion using heterozygous Scribble
knockout mice (Scrib+/- mice) [2].
Immunofluorescent staining of fixed pancreatic slices reveals that scribble is enriched on the lateral
and vascular face of beta cells. In contrast apical polarity markers, such as Par3, are enriched at the
vascular apogee indicating the existence of distinct membrane domains and polarity in beta cells.
Slices from human pancreas show a similar orientation. Scribble heterozygosity improves glucose
tolerance in Scrib+/- mice. Increased islet size is also observed in the Scrib+/- mice as compared to
the WT mice. Consistent with an action of scribble on islet function, basal insulin secretion from
isolated islets is elevated in Scrib+/- mice compared to WT, as measured with an insulin secretion
assay. In the ongoing work, we are investigating the targeting of insulin granule fusion in the WT and
Scrib+/- mice using 3D two photon live imaging. In summary, we suggest that scribble may be
involved in the mechanism of insulin secretion.

Bosch Institute Annual Scientific Meeting – 21st July 2016
Page 53 of 81

ABSTRACTS, BOSCH YOUNG INVESTIGATORS POSTER PRESENTATIONS
Metallation alterations of superoxide dismutase 1 and metallothionein-II in the Parkinson’s
disease brain
Sian Genoud1, Benjamin Trist1, Blaine Roberts2, Dominic Hare3, and Kay Double1
1

Discipline of Biomedical Sciences and Brain and Mind Centre, Sydney Medical School, University
of Sydney
2 The Florey Institute of Neuroscience and Mental health, University of Melbourne.
3 University of Technology, Sydney and the Florey Institute of Neuroscience and Mental Health,
University of Melbourne
Decreased copper (Cu) is a feature of vulnerable regions in the Parkinson’s disease (PD) brain and
we have recently demonstrated that the antioxidant cuproprotein superoxide dismutase 1 (SOD1) is
dysfunctional in these Cu-deficient regions. Cu-deficient SOD1 is associated with motor neuron death
in another neurodegenerative disorder, Amyotrophic lateral Sclerosis (ALS), thus we propose that
Cu-deficit SOD1 may similarly contribute to neuronal vulnerability in PD. The current study
employed degenerating and non-degenerating regions of the PD brain (n=8) and age-matched controls
(n=8), to perform a bulk metal analysis and global metalloproteomic analysis through Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS) and Size Exclusion Chromatography hyphenated with
ICP-MS respectively. Total Cu in the degenerating substantia nigra was reduced by 54% (p=0.03) in
PD. The soluble tissue fraction ratio of Cu to zinc (Zn) was significantly altered in the substantia
nigra in PD (41% decrease; p=0.03); this change was also observed for metal-associated proteins
alone in this brain region (51% decrease; p=0.006). The alterations in Cu- and Zn-associated proteins
were confined to two distinct molecular masses, corresponding to the protein standards for SOD1 and
metallothionein-II, suggesting metallation of these proteins is altered. As these changes were not
observed in the non-degenerating regions, the current data suggest that reduced Cu-binding, and
subsequent dysregulation of cuproproteins, may contribute to neuronal vulnerability in PD.
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L-Proline regulates mouse embryonic stem cell pluripotency through the mTOR and MAPK
pathways to initiate differentiation to neural cells
Hannah Glover, Holly Holliday, and Michael Morris
Bosch Institute, Discipline of Physiology, School of Medical Sciences, University of Sydney
Mouse embryonic stem cells (ESCs) derived from the developing mouse blastocyst can be
differentiated in vitro to early primitive ectoderm-like (EPL) cells in the presence of exogenously
added L-Proline. This amino acid has been demonstrated to have novel growth factor-like properties.
EPL cells are analogous to the in vivo primitive ectoderm and primed epiblast stem cells (EpiSCs) in
terms of gene expression. EPL cells exhibit downregulation of the ESC marker Rex1 and upregulation
of FGF5 and Dnmt3b. Further differentiation with L-proline induces gene expression consistent with
neurectoderm differentiation.
Gene expression analysis using qPCR confirmed that ESCs converted to EPL cells in the presence of
L-proline: EPL cells showed a 9.1±2.0 (SEM, P<0.01, n=9) fold increase in FGF5 expression and a
2.4±1.2 (SEM, P<0.0001, n=8) fold upregulation of Dmnt3b expression. MAPK and mTOR
inhibitors, UO126 and rapamycin respectively, each prevented L-proline-mediated upregulation of
Dnmt3b and FGF5.
Protein analysis by western blot showed that L-proline acutely induced MAPK, STAT3 and
PI3K/mTOR signalling in serum-starved ESC and EPL cells. However, in standard culture medium,
the basal activity of these pathways did not differ between ESC and EPL cells
Addition of L-proline to ESCs resulted in increased cell number. Cell number decreased significantly
with growth in rapamycin, the PI3K inhibitor LY-294002 or the SK6 inhibitor PF-4708671. TUNEL
assay data showed that this is not due to changes in cell proliferation rates.
L-proline drives differentiation of ESC to pluripotent EPL cells and then directs EPL cells towards
the neurectoderm lineage. The MAPK and mTOR pathways appear to be major contributors to this
mechanism. Understanding this mechanism would provide insight into a poorly understood area of
neural development and provide a useful model for understanding neural pathologies.
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Putting the puzzle together: Assessing methods for re-associating commingled human remains
Fiona Gill, Denise Donlon, and Marcus Robinson
Shellshear Museum, Department of Anatomy and Histology, University of Sydney
One of the ongoing challenges faced by physical and forensic anthropologistsis accurately and
efficiently re-associating commingled body parts.
This project assesses the main techniques available to anthropologists for accuracy and efficacy. Five
techniques will be tested: 3 objective (osteometrics, comparative factor analysis and weight) and 2
qualitative (morphology and taphonomy). All are techniques currently used in the field and all are
characterised by a reliance on only limited equipment. They will be blind-tested for accuracy in the
pair-matching of long bones (i.e. left humerus to right humerus) and also the association of different
long bones (i.e. humerus to femur in one individual). Each technique will be tested by different
groups of differing levels of expertise. The results will be compared and the most accurate technique
identified.
Teaching skeletons from the University of Sydney which are discrete individuals will be used. The
long bones will be detached from the skeleton, labelled in a code known only to the student’s
supervisors and then commingled. They will then be re-associated using each of the listed techniques,
and the results analysed.

Targeting the body to protect the brain: Remote pre-conditioning with near-infrared light
(670nm) and ischaemia are neuroprotective
Boaz Kim1, John Mitrofanis2, Jonathan Stone1, and Daniel Johnstone1
1

Department of Physiology, 2 Department of Anatomy and Histology, University of Sydney

Parkinson’s disease (PD) is the second most common neurodegenerative disorder causing progressive
motor and functional deficits. Unfortunately, current treatments merely target motor symptoms and
these lose their efficacy over time. Hence, there is a pressing need to develop novel disease-modifying
therapies. One emerging neuroprotective strategy is remote tissue conditioning, which involves
administering a mild stress to a peripheral, often less life-critical such as the limb in order to induce
a body-wide adaptive response that induces protection of critical organs such as the brain. Two ways
of stressing the body with the potential to protect neurons is near-infrared light therapy directed at the
body and ischaemic therapy which involves applying a tight cuff around the leg to induce transient
ischaemia. In our research using a MPTP mouse model of Parkinsonism, we demonstrate significant
cell rescue following remote pre-conditioning with NIr Light and ischaemia. Using either treatment,
we were able to rescue over 50% rescue of dopaminergic neurons in the substantia nigra pars
compacta (SNc) compared with untreated MPTP mice. Interestingly, combination pre-conditioning
did not provide additional neuroprotection with a reduced cell rescue rate of 42%. These are novel,
safe and simple to administer strategies with disease-modifying potential that may offer promising
hope to patients. Furthermore, our study opens avenues for identifying specific therapeutic molecules
mediating organ protection that it themselves may have therapeutic efficacy.
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The neuroprotective effects of near-infrared light – Uncovering the mechanisms
Ji Yeon Kim, John Mitrofanis, Thomas Ashhurst, Jonathan Stone, and Daniel Johnstone
Bosch Institute, Discipline of Physiology, University of Sydney, University of Queensland
As people live to older ages, the prevalence of neurodegenerative diseases is rising. Current therapies
for these diseases relieve symptoms, but are less effective at preventing, delaying, reversing, halting,
or slowing disease progression.
The neuroprotective qualities of near-infrared light (NIr; λ=600–1070nm) are well established.
Perhaps the most spectacular claim is that NIr can slow or reverse the otherwise intractable
degenerations of the ageing nervous system: age-related dementia (Alzheimer’s disease), age-related
macular degeneration and Parkinson’s disease. NIr is safe, convenient and non-invasive, with
minimal side effects - an ideal therapeutic intervention.
However, the mechanisms underlying NIr-induced neuroprotection remain unclear. NIr alters gene
expression to upregulate cell survival/repair mechanisms, and directly stimulates mitochondrial ATP
production. It may also trigger a systemic response, encouraging migration of immune cells or bone
marrow-derived mesenchymal stem cells (MSCs) to damaged sites.
My project aims to elucidate the mechanisms of NIr-induced neuroprotection, utilizing both in vivo
studies on the APP/PS1 Alzheimer’s disease mouse model and in vitro studies on SH-SY5Y human
neuroblastoma cells exposed to the neurotoxin MPP+, which reproduces Parkinson’s disease
pathology by killing dopaminergic cells of the substantia nigra.
Flow cytometry has shown that NIr causes recruitment of bone marrow-derived MSCs in vivo, and
in vitro experiments on SH-SY5Y cells have successfully established a dose-response relationship
between MPP+ concentration and cell viability, and demonstrated increased cell survival and
proliferation upon NIr treatment. I will also determine the effect of NIr on gene expression by
analyzing microarray data from NIr-treated SH-SY5Y cells, validating findings with protein studies.
Proteomics will be used to identify circulating molecular factors that potentially mediate NIr-induced
neuroprotection in vivo.
In this way, I hope to elucidate the cellular and molecular mechanisms underlying NIr-induced
neuroprotection. This may help pave the way for clinical trials, and lead to development of more
targeted therapies.
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A ratiometric probe for the labile copper pool
Isaac Carney, Jacek Kolanowski, Trevor Hambley, and Elizabeth New
School of Chemistry, University of Sydney
Iron is one of the crucial trace elements in all living systems and its dysregulation has been implicated
in a variety of diseases including cancer, bacterial infection and neurodegeneration. While
measurement of total iron content can nowadays be routinely performed by methods like ICP-MS,
GFAAS etc, it is the easily exchangeable, “labile” iron pool, which is at the core of the iron
homeostasis in cells.
Fluorescent probes are perfectly suited to measure the “labile iron pool” in biological environment
but currently most of them rely either on the redox activity of iron inducing a reaction-based
irreversible response, or are turn-off, quenched, in the presence of iron. The latter is most commonly
exemplified by Calcein-AM assay, which is by far most widely used probe for labile iron pools,
despite significant disadvantages of the intensity-based, turn-off response.
In order to improve limited reliability of measurements of labile iron pools by Calcein-AM, we have
covalently linked it to an iron-insensitive blue-emitting coumarin dye, serving as internal standard, to
obtain a ratiometric probe, RIP-1 AM. The blue/yellow fluorescence ratio of RIP-1 AM correlates
directly with the effective concentration of iron(II), eliminating any artifacts of inhomogenous
probe’s concentration as well as any false positives, common for the turn-off mode of response of
Calcein-AM. After demonstrating the responsiveness of RIP-1 AM to labile iron(II) pools in cells,
we have successfully used it to monitor the effects of bacterial infection on labile iron pools in RAW
246.7 macrophages and to study the differences in the efficiency of iron-chelation at different depths
of 3D tumour spheroids of colon cancer DLD1 cells.
We are now in position to develop a range of RIP-AM analogues with different fluorescent colours
and subcellular localization to provide the biologists with a comprehensive toolbox to study the
dynamic changes in labile iron pools in 2D and 3D cellular models.
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Post translational modifications in the type 2 diabetic liver and their contribution to the
diseased state
Desmond Li, Lauren Smith, Joel Cain, Jana Paulech, Stuart Cordwell, and Melanie White
University of Sydney
Insulin resistance and oxidative stress are hallmarks of type 2 diabetes (T2D), commonly observed in
insulin sensitive tissues including the liver. Insulin resistance has been attributed to impaired insulin
signalling which normally promotes glucose uptake and utilisation through the IRS/PI3K pathway.
Oxidative stress involves the increased generation/reduced clearance of reactive oxygen species
(ROS), with high levels of ROS oxidising proteins producing redox modifications which may alter
structure, functionality and signalling pathways. To investigate the changes in signalling mediated by
phosphorylation and/or redox modifications with T2D, we investigated a rat model using global
phosphoproteomics and redox proteomics. Rats were subjected to a high fat diet and streptozotocin
to generate the T2D pathology. To quantify alterations in PTM status, samples were isobarically
tagged and subjected to various enrichment strategies prior to mass spectrometry (MS).
Phosphopeptides were enriched by a combination of TiO2 and IMAC while redox modified peptides
were enriched by thiol disulfide exchange for reversibly oxidised cysteines. Enriched and noncaptured fractions were subjected to hydrophilic interaction chromatography prior to MS analysis.
The insulin signalling pathway showed significant reduction in phosphorylation confirming
impairment in T2D. Pathways regulating energy metabolism also showed significant perturbations in
phosphorylation, possibly in response to or contributing to the energy imbalance. Oxidative
modifications to the insulin receptor suggests contribution of redox modifications to insulin
resistance, while modifications to proteins which maintain redox balance suggests dysregulation,
contributing to the oxidative stress in T2D. The current study has identified changes in protein
phosphorylation and redox state indicative of dysregulated signalling and energy utilisation while
isolating species prone to oxidative damage, all able to contribute to the pathogenesis of T2D.
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Hydrophobin proteins – Utilising natures self assembling materials
Victor Lo and Jennifer I-Chun Lai
Discipline of Pharmacology, University of Sydney
Many potential new drug candidates are unlikely to reach the clinic because they are too lipophilic.
It is believed that 40% of drugs with market approval and nearly 90% of the molecules investigated
during the discovery processes are chemicals with poor solubility.
Hydrophobins are a family of proteins that are secreted by filamentous fungi during various stages of
growth and development. These multifunctional proteins are surface active and can act as a
biosurfactant to lower the surface tension of water to assist with fungal aerial structure formation.
Hydrophobins also form protein layers on the surface of fungal spores to protect them from wetting
and to improve attachment of hydrophobins to surfaces for infection.
Hydrophobin protein coatings are biocompatible, chemically and thermally stable, and can be
engineered with targeting sequences. This raises the possibility of developing them for therapeutic
applications. We have coated different surfaces with hydrophobin proteins in order to reverse the
wettability of the surfaces. We have used hydrophobins to encapsulate the hydrophobic compound
curcumin. These preliminary results indicate that hydrophobins show potential for improving drug
solubility and delivery.
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Focal adhesion control of insulin secretion
Wei Ma and Peter Thorn
Discipline of Physiology, Charles Perkins Centre, University of Sydney
It was commonly thought that insulin granule exocytosis events occur randomly around the
membrane of β cells. However, work in our lab has shown that insulin granule secretion is highly
regulated spatially and targeted towards the vasculature. Our data show that proteins associated with
exocytosis and synaptic function, including liprin, piccolo and Rab2-interacting molecule are
enriched along the site of β cell vascular face. However, we do not understand how these synaptic
proteins are positioned in this region. One possibility are the F-actin cytoskeleton and focal adhesions.
Studies on focal adhesions (FA) in β cells indicate that FA and actin remodeling is important in insulin
granule exocytosis. Inhibition of FA remodeling proteins FAK, NMII and MLCK reduces glucose
induced insulin secretion (GSIS). These findings support the idea of a link between focal adhesions
in and the positioning of the secretory machinery at the vascular face of β cells.. In this study, we
identified integrin-α6, a potential component of the focal adhesions, specifically localised towards
the vasculature face of β-cells. GIT1 (G-Protein-Coupled Receptor Kinase Interacting ArfGAP 1) is
known to be part of the focal adhesion complex and interacts with both focal adhesions and actin
remodeling proteins, such as FAK, paxillin and β-pix, and the exocytosis structural protein liprin. As
such, it is potentially a key protein linking focal adhesions to insulin exocytosis. Further
immunostaining data shows that GIT1 is highly enriched towards the vasculature and co-localized
with liprin and integrin α6 in β cells. In order to investigate the functions of GIT1 in insulin secretion,
future studies will be focused on the impact of its knockdown in insulin secretion. We will generate
lentiviral shRNA to KD GIT1 in MIN6 and primary β cells and study the effect on insulin exocytosis.
Different domains (such as Arf-GAP, SHD and C-terminus liprin binding domain) deletion mutants
of GIT1 will be cloned and used to map individual functions of GIT binding to Arf-Gap, β-pix, FAK
and liprin.
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The effects of magnesium on current mucolytic therapies for cystic fibrosis
Mariam Mamlouk1, Daniela Traini1, Paul Robinson2, Hui Xin Ong1,2, and Paul Young1
1
2

Discipline of Pharmacology, Woolcock Institute of Medical Research, University of Sydney
Respiratory Department, The Children’s Hospital at Westmead

Cystic fibrosis (CF) is a genetic disease caused by mutations of the CF transmembrane conductance
regulator. Respiratory failure counts for majority of death in CF due to build-up of thick and viscous
mucus that obstructs the airways leading to inflammation and infection. Pulmozyme® is widely used
to reduce the visco-elasticity of mucus by breaking down DNA filaments and enhances its clearance
from the lungs. Unfortunately, a significant number of CF patients do not respond to Pulmozyme
treatment. The reasons for this are not completely understood, but previous in-vitro studies have
suggested Pulmozyme efficacy is strongly affected by local ion concentrations, specifically
magnesium. Hence, this study aims to investigate the effects of magnesium on mucus rheological
properties delivered concurrently to current CF therapies such as Pulmozyme.
Methods: An artificial mucus (AM) model was developed containing DNA, mucin, egg yolk, amino
acids, NaCl, KCl, DTPA and actin to mimic CF sputum and its physical properties. The Advanced
Rheometer 2000 was used for all rheological measurements. The rheological properties of 23-μl
aliquot of AM was evaluated using the rheometer equipped with 20 mm, 0.5° aluminium cone and
plate. Measurements were made using 2.5μg/mL of Pulmozyme with and without the addition of
5mM magnesium
Results: Pulmozyme reduced the dynamic elasticity and viscosity of AM by 56% and 39%
respectively. Interestingly, when combining Pulmozyme with magnesium the elasticity and viscosity
of AM were significantly reduced from 26.26 to 0.0024 Pa and 29.83 to 1.8 Pa respectively.
Conclusion: These preliminary results support the hypothesis that low magnesium concentration in
the airways can affect the efficacy of Pulmozyme treatment in CF. The dose of magnesium in
combination with Pulmozyme needs to be determined for optimal physical sputum properties.
Ongoing work will assess whether this effect is also present for other CF therapies (e.g. mannitol and
hypertonic saline).
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The interactions of the iron-regulated metastasis suppressor NDRG1 and the endoplasmic
reticulum in pancreatic cancer
Angelica Merlot1, Penelope Peres1, Sumit Sahni1, and Des Richardson1
1

Discipline of Pathology and Bosch Institute, Sydney Medical School, University of Sydney

The iron-regulated stress response gene, N-myc downstream regulated gene 1 (NDRG1), functions as
a metastasis suppressor in multiple cancer types. Interestingly, NDRG1 is negatively correlated with
tumour progression in pancreatic cancer. Recent studies have demonstrated that NDRG1 is able to
influence the endoplasmic reticulum (ER) stress response. Consequently, studies were performed to
assess the mechanisms underlying the association of NDRG1 and the ER stress response in human
PANC1 pancreatic cancer cells.
PANC1 NDRG1-overexpressing cells were shown to effect the three main arms of the ER stress
response by: (1) increasing the cleavage of ATF6; (2) suppressing the PERK pathway and (3)
inhibiting the IRE1α arm. Additionally, NDRG1 overexpression was shown to increase the
expression of the ER chaperone, BiP, while the chaperones, calreticulin and calnexin, remained
unaltered. Additionally, NDRG1 was shown to colocalise and form a complex with BiP through
immunofluorescence and immunoprecipitation, respectively.
Collectively, this investigation elucidated the underlying molecular mechanisms through which
NDRG1 manipulates the ER stress response pathways and potentially re-sensitise pancreatic cancer
cells to ER-induced apoptosis. This study has provided valuable insights, which may ultimately aid
the development of novel anti-cancer agents capable of manipulating the metastasis suppressor
NDRG1 and the ER stress response to induce cancer cell death.
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GLUT1 activity in early Implantation in ovarian hyperstimulated rats
Vie Nguyen, Christopher Murphy, and Laura Lindsay
University of Sydney
Ovarian hyperstimulation (OH) is a technique used in assisted reproductive techniques such as in
vitro fertilization (IVF) and has been shown to decrease endometrial receptivity for the implanting
blastocyst. The factors which cause this decrease in uterine receptivity remain unclear.
Glucose transporters (GLUTs) are a group of proteins that mediate glucose absorption from the blood
stream into tissues and are important in pregnancy because they mediate glucose transport into the
uterus which is a key factor in priming the uterus for implantation. Glucose is a necessary substrate
for the Pentophosphate Pathway, which is the key energy utilization pathway for decidualisation.
Without the requisite glucose, decidualisation cannot occur and this may account for low implantation
rates in OH pregnancies.
To induce OH, female rats with regular oestrous cycles were given IP injections of 20IU of PMSG,
then 20IU of HcG 24 hours later and mated overnight. Rat uterine tissue was collected at the times of
implantation in normal and OH pregnancy. The tissue was analysed using western blotting techniques
and immunofluorescence microscopy.
In normal pregnancy, GLUT1 is localized basal-laterally in the uterine epithelium but becomes
diffuse at the time of implantation. The change in staining was not observed for OH pregnancies on
the same days which suggest that the abnormal localisation of GLUT1 could ultimately lead to
abnormal decidualisation. There was a significant increase in GLUT1 abundance in isolated uterine
epithelial cells in OH pregnancy at the time of implantation when compared to normal pregnancy.
The increase of GLUT1 abundance in OH pregnancy may suggest the overcompensation of the
GLUT1 uniporter to account for the possible lack of glucose in the endometrium. Hence, the lack of
glucose as suggested by the overcompensation of GLUT1 abundance and abnormal localization
observed in OH pregnancies may disrupt decidualisation which could adversely affect implantation.
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Glioblastoma multiforme overcomes ultrasmall superparamagnetic iron oxide nanoparticle
induced cytotoxicity through heat shock proteins
Rosita Tsz-Wai Pang1, George Fatseas1, Mark E. Koina2, Sam Adamson1, Steven S. Eamegdool1,
Michael W. Weible II1, 3, and Tailoi Chan-Ling1
1

Department of Anatomy and Histology, Bosch Institute University of Sydney, NSW 2006, Australia

2 Department of Anatomical Pathology, ACT Pathology, The Canberra Hospital, ACT 2605, Australia
3

School of Natural Sciences, Griffith University, QLD 4111, Australia

Glioblastoma Multiforme (GBM) is a very aggressive cancer, which associated with high mortality.
Its median survival with resection of 98% or more of the tumour volume is just less than 15 months
(Lacroix et al., 2001). With the poor outcomes of standard treatments of GBM and the diffuse nature
of this cancer, novel treatment is needed for this lethal and the most common type of brain cancer.
One of the possible approaches is to use Ultrasmall Superparamagnetic Iron Oxide Nanoparticles
(USPIONs) for magnetic hyperthermia, detecting cancer cells, enhancing the contrast as contrasting
agent for magnetic resonance imaging (MRI) as well as drug delivery. However, the application of
USPIONs on GBM metabolism has not been tested in any studies. Thus, this study contributed a
deeper understanding on the in vitro biological effects of USPIONs uptake on GBM. The GBM model
in this study was CNS-1, a histocompatible astrocytoma cell line with infiltrative and growth patterns
similar to human gliomas. CNS-1 cell cultures were exposed to 20µg/mL of USPIONs with a mean
core diameter (10–15 nm) and the biological effects were assessed at different time-points (10
minutes–48 hours).
Our results showed that USPIONs entered CNS-1 cells via clatherin coated pits which then became
internalized in vacuoles. USPIONs induced oxidative stress to CNS-1 activating the Heat Shock
Proteins (HSPs) protective mechanism. When this mechanism was overwhelmed, it led to a decrease
in cell viability, however in due course, cells upregulated HSPs, re-activating these protective
mechanisms which included the closure of mitochondrial permeability transition pore, limiting the
release of pro-apoptotic cytochrome c, reducing oxidative stress and eventually recovering cell
viability. Targeting CNS-1protective mechanisms in conjunction with USPIONs exposure could
induce a temporal cytotoxic effect on CNS-1, providing insights for a novel therapy for this
devastating disease.
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Leukocyte derived microparticles: Novel inflammatory mediators of endothelial cells lining the
blood brain barrier
Angelica Panopoulos, Anna Zinger, Simon Hawke, and Georges Grau
Discipline of Pathology, Bosch Institute and Vascular Immunology Unit, Sydney Medical School,
University of Sydney
Multiple Sclerosis (MS) is a complex inflammatory disorder leading to central nervous system (CNS)
demyelination. Blood brain barrier (BBB) disruption is a key hallmark of acute MS pathology, a
complex process permitting the transmigration of autoagressive immune cells into the CNS with
aspects still yet to be elucidated. Microparticles (MPs) are small vesicles shed from cells. Their
production through cell stimulation or apoptosis is thought to influence their composition and
function in both biological and pathological processes. We studied the inflammatory effects of MPs
generated during peripheral blood mononuclear cell (PBMC) stimulation with cytokines, TNF and
IFN-γ on human brain microvascular endothelial cells (HBMVECs). PBMCs from healthy controls,
treated and untreated MS patients were cultured and used to generate MPs. MPs were then purified,
washed and co-cultured with HBMVECs overnight. We discovered that MPs from TNF and IFN-γ–
stimulated PBMCs were capable of inducing an activated phenotype in HBMVECs. Flow cytometric
analysis showed enhanced expression of inflammatory molecules, ICAM-1 and VCAM-1, on
HBMVECs, similar to that seen upon TNF stimulation, in the presence of MPs from activated but not
resting PBMCs. This study is the first to demonstrate the capacity for activated immune cell MPs to
directly stimulate endothelium. These findings suggest that MPs from cytokine-stimulated immune
cells are biologically different from constitutively generated MPs during resting states. In the context
of MS, it is possible that MPs from activated immune cells are responsible for initiating inflammatory
lesions and events leading to transmigration of immune cells into the CNS. Overall, these findings
describe an alternative model of leukocyte-endothelium cross-talk that is relevant in the early stages
of neuroinflammation.
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Pharmacological targeting of the potent metastasis suppressor, NDRG1, for the treatment of
aggressive breast cancer
Mellow Paulson
Discipline of Molecular Pharmacology and Pathology, Bosch Institute, University of Sydney
Breast cancer (BrCa) is a significant clinical problem due to the development of resistance to current
chemotherapies, leading to aggressive metastatic cancers and high mortality rates. BrCa cells overexpress either estrogen receptor-α (ERα), or members of the epidermal growth factor receptor family
(EGFR, HER2, HER3) and are highly heterogeneous, making treatment difficult. Hence there is an
urgent need to develop better treatments that can overcome BrCa heterogeneity and inhibit metastasis.
We hypothesize that the metastasis suppressor gene N-myc down-stream regulated gene 1 (NDRG1)
is a promising molecular target for BrCa treatment. In fact, NDRG1 has been shown to inhibit BrCa
metastasis in vivo and was correlated with better patient prognosis. Importantly, recent preliminary
data by my group demonstrated that NDRG1 inhibited key drivers of BrCa, including ERα, HER2
and EGFR.
This study will now examine NDRG1 as a potential biomarker and its molecular effects in different
categories of BrCa. The efficacy of novel anti-cancer agents that target NDRG1 will also be examined
and compared to current chemotherapies for BrCa. This research could pave way to novel breast
cancer treatments that overcome metastasis and resistance.
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Drug target engagement and cellular efficacy of DYRK1A inhibitors in glioblastoma
Athena Phoa1, Qingqing Zhou2, Ramzi Abbassi1, Monira Hoque1, Brett Stringer3, Bryan Day3,
Terrance Johns4, Michael Kassiou2, and Lenka Munoz1
1 School

of Medical Sciences, The University of Sydney, NSW 2006, Australia
of Chemistry and Faculty of Health Sciences, The University of Sydney, NSW 2006, Australia
3 QIMR Berghofer Medical Research Institute, 300 Herston Road, Herston, QLD 4006, Australia
4 Oncogenic Signaling Laboratory and Brain Cancer Discovery Collaborative, Centre for Cancer
Research, Hudson Institute of Medical Research, 27-Wright Street, Clayton, VIC 3168, Australia
2 School

Glioblastomas are aggressive tumours that are resistant to conventional chemo- and radiotherapy. All
patients succumb to the disease within two years of the diagnosis, thus treatment for glioblastomas is
a major medical need. Amplification and mutations of with the epidermal growth factor receptor
(EGFR) occur in over 60% of all glioblastoma cases. Recently it has been shown that to effectively
target EGFR, complete degradation and removal of the receptor is necessary, as sole inhibition of the
receptor tyrosine kinase is insufficient to achieve anti-cancer effects. Dual-specificity tyrosine
phosphorylation-regulated kinase 1A (DYRK1A) is a protein upregulated in glioblastomas and has
been shown to prevent endocytotic degradation of EGFR, thus resulting in enhanced signalling and
tumour growth. Therefore, inhibition of DYRK1A is a potential therapeutic intervention for EGFRdependent glioblastomas. A series of novel DYRK1A inhibitors was designed and synthesized. The
library was screened for their anti-cancer efficacy in established and patient derived primary cell lines
of different subtypes and EGFR expression. The most potent DYRK1A inhibitors in the series (IC50
≤ 30 nM) decreased viability of numerous cell lines (EC50 ≤ 1 μM) and promoted EGFR degradation
by decreasing its half-life by 3-fold. In addition to their anti-proliferate properties, the most potent
inhibitors also reduced migration and invasion of glioblastoma cells. In summary, we present a series
of novel DYRK1A inhibitors, which produced lead compounds with anti-cancer properties relevant
to combat the disease pathology of glioblastoma.
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Investigating the biological relevance of gene variants of unknown significance using in silico
analysis
Stefanie Portelli1, Elizabeth Robertson1,2, Yaxin Lu1, Murat Kekic1, Brett Hambly1, and Richmond
Jeremy2
1
2

Discipline of Pathology, The University of Sydney, Sydney NSW
Cardiology Department, Royal Prince Alfred Hospital, Sydney NSW

Next generation sequencing has improved diagnoses of inheritable disease, but also increased
detection of variants of unknown significance (VUS), posing diagnostic challenges. In silico analyses,
such as assessing evolutionary conservation, degree of physico-chemical change, and the effects on
protein structure, can help predict the pathogenicity of VUSs. Three probands with Marfan Syndrome
(MFS) were each identified to have a VUS of potential pathogenicity, in addition to their MFScausing FBN1 mutation. Each VUS has not been reported in the ClinVar human variant database or
published literature. Proband 1 has a VUS (c.2517G>C (p.W839C)) in MYH11 (smooth muscle
myosin heavy chain). p.W839 is conserved across 14 myosin genes. Mutation programs predicted the
VUS to be probably damaging or deleterious. Physio-chemical analysis using Align-GVGD classified
the mutation as most likely to interfere with function (Class C65). p.W839 forms a hydrophobic hook
in the myosin neck that associates with the myosin regulatory light chain to execute contraction,
therefore, this VUS may impair myosin contraction. Proband 2 has a VUS (c.3794A>G (p.D1265G))
in COL5A2 (collagen V alpha-2 chain). p.D1265 is highly conserved across 11 fibrillar collagens and
primates. Mutation programs predicted the VUS to be probably damaging, disease causing or
tolerated. Align-GVGD classified the mutation most likely to interfere with function (Class C65).
p.D1265 is located in the c-propeptide domain that directs procollagen assembly, therefore, this VUS
may impair collagen formation. Proband 3 has a VUS (c.6205G>A (p.A2069T) in NOTCH1, a
transmembrane protein. pA2069 is conserved across the NOTCH family. Align-GVGD classified the
mutation likely to interfere with function (Class C55). p.A2069 is located in the hypoxia-inducible
factor-1a subunit inhibitor binding domain, which may alter myogenic differentiation. These findings
highlight the value of in silico analysis in the interpretation of VUSs. Such analyses may enrich
clinical investigations when establishing the biological relevance of novel mutations.
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Changing metabolomics as a function of age in human retinal pigment epithelium (RPE) may
contribute to retinal disease
Shahhossein-Dastjerdi S.1, Koina M.2, Fatseas G.1, Adamson S.1, Zhu M.3, and Chan-Ling T.1
1

The University of Sydney, Sydney, Australia
Canberra Hospital, Canberra, Australia,
3 The Lions New South Wales Eye Bank, Sydney, Australia
2

We undertook an ultrastructural characterization of human retinal pigment epithelium (RPE) during
embryonic development and aging, with reference to RPE’s morphology. We examined 29 human
eyes from 8 weeks' gestation (WG) to 86 years (Y) from Lions New South Wales Eye Bank via
Transmission Electron Microscopy (TEM); in peri-papillary, fovea and mid-periphery regions.
Mitochondria, phagosome, melanosome, lysosome and lipofuscin quantified by iTEM software. A
minimal organization of organelles at 8WG reached maturity at 26WG showed distinct apical, lateral
and basal differentiation. Mitochondria and melanosome area rapidly increased from 8WG, peaking
at 26WG. Phagosomes and lysosomes appeared first at 26WG and their number and area remained
constant during the embryonic period. Two mitochondrial phenotypes were observed; 1st with a
uniform size, oval shape, partially visible cristae and an intact outer membrane, 2nd was irregularly
sized, fuzzy in appearance on TEM and with an incomplete, disrupted outer membrane. Heterogeneity
of these mitochondrial phenotypes increases with age, with the 1st enlarging in area and increasing
in number until 65Y before decreasing in frequency, while the 2nd becomes apparent at ~50Y and
increases in frequency thereafter. Mitochondria have a re-localization to basolateral adjacent to
pigment epithelial detachment in ageing. Initially detected lipofuscin at 6Y increased in size and
number with age. Drusen, first observed at 25Y continues to increase as Bruch´s membrane (BrM)
thickens with age. We suggest 3 mechanisms possibly contribute to RPE dysfunction during aging.
Exchange of metabolites is impaired through an increase in thickness of BrM over age. Since
lipofuscin accumulation increases lysosomal pH, this would compromise lysosomal function with
age. A decrease in mitochondrial replication and size with age are likely to reduce ATP production
limiting cellular bioenergetics.

Deposition, dissolution and transport of a budesonide pMDI solution formulation across lung
epithelium
L. Sarkissian1,2, H.X. Ong1,2, P.M. Young1,2, M. Svolos, and D. Traini1,2
1
2

The Woolcock Institute of Medical Research
The University of Sydney and School of Medicine, Discipline of Pharmacology

The dissolution and transport of deposited budesonide from a pressurised meter dose (pMDI)
solution formulation was investigated to provide an insight into the rate-limiting step (RLS) for
drug absorption across the lung. An air-interface Calu-3 bronchial epithelia cell model, coupled
with a modified Next Generation Impactor (NGI) was used to deposit budesonide to better mimic
pMDI drug deposition in the lungs. It was found that increasing budesonide mass deposition
increased drug transport, until saturation was reached. This study suggests that drug permeability
across the lung epithelium may be the RLS for budesonide’s therapeutic effect on lung epithelia.
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Strategies for metal sensing in biology
Clara Shen, Jacek Kolanowski, and Elizabeth New
Discipline of Chemical Biology, School of Chemistry, University of Sydney
The cellular necessity of metal-binding proteins requires the existence of labile and rapidly
exchangeable metal pools. These pools are dynamically involved in cellular homeostasis and when
mismanaged, can compromise the health of the cell, manifesting in both symptoms and causes of
diseases. For example, substantial evidence has shown the labile copper pool is sensitive to fluxes in
the physiological conditions of the neuronal cell, and is linked to degenerative diseases of the brain.
Our research focuses on the strategic development of sensing systems to image the behaviours of
metal ions in cells, in particular that of copper. Initial work has led to the development of a ratiometric
fluorescent copper sensor InCCu1, which enables the selective imaging of mitochondrial copper
pools. InCCu1 takes advantage of a dual fluorophore system, where one fluorophore is electronically
conjugated to the receptor and therefore responsive to the concentration of copper, while one remains
linked but unconjugated and provides a constant emission peak to internally standardise the probe’s
response.
Simultaneously, we are developing reaction-based sensors for copper based on coumarin. A tris(2pyridylmethyl)-amine receptor linked to a fluorophore can be irreversibly cleaved catalytically in the
presence of Cu(I), releasing an active fluorophore, which we have harnessed to access off-on
fluorescent sensors for copper. Introduction of a targeting motif on the pro-fluorescent sensor will
enabled control delivery of the probe within cells.
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Analysing polysomnography records of patients with mild cognitive impairment for signs of
emerging synucleinopathies
Harshitha Shrinivasan, Simon JG Lewis, Sharon Naismith, and Ron Grunstein
School of Medical Science, University of New South Wales
Rapid Eye Movement (REM) Sleep Behaviour disorder (RBD) is a parasomnia that is characterized
by loss of muscle atonia and violent dream-enactment behaviour. Whilst the prevalence of RBD is
0.5% in the general population, it is found to be a frequent feature in synucleinopathies, namely
Parkinson’s disease (PD), Lewy Body Dementia (LBD) and Multiple System Atrophy (MSA).
Previous research has documented that approximately 13-50% of PD, 95% of LBD and 90% of MSA
patients present RBD symptoms.
Furthermore, RBD occurrence precedes the development of synucleinopathies, with over 80% of
RBD patients developing synucleinopathies within 12 years. Therefore, a robust identification of this
phenomenon may allow it to be used as a biomarker in predicting neurodegenerative diseases.
Before being diagnosed with PD or LBD, many patients experience a decline in cognition and are
diagnosed with Mild Cognitive Impairment (MCI). Indeed, prior research has shown that patients
with a non-amnestic pattern of MCI where executive and visuospatial functions are affected are more
likely to develop synucleinopathies, whereas amnestic MCI patients who experience memory
problems are more at risk of developing Alzheimer’s disease (AD). Hence, individuals with RBD
who also have MCI represent an optimal target population to study the early stages of cognitive
decline.
Whilst previous research relied on subjective measures of RBD, objective measures have recently
been developed. One such method REM sleep without Atonia (RWA), which measures tonic and
phasic muscle activity during REM sleep recorded through a polysomnography, where surface
electrodes are placed on the submentalis muscle. The current project aims to look at the prevalence
of RWA across a sample of MCI patients with and without RBD. This will identify if MCI patients
have higher rates of RBD and whether RBD is associated with a specific subtype of MCI.
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A novel growth factor-like role for the amino acid L-proline in driving neural lineage
commitment through early primitive ectoderm-like cell, definitive ectoderm and neurectoderm
populations
Rachel Shparberg, Timothy Mason, and Michael Morris
Bosch Institute, Discipline of Physiology, University of Sydney
In order to build a functional nervous system, cells of the mammalian embryo transition through
primitive ectoderm, definitive ectoderm and neurectoderm populations before becoming terminally
differentiated neural cells. Unlike the mesendoderm lineages where marker expression and signal
requirements are relatively well understood, the molecular mechanisms that drive definitive ectoderm
differentiation are poorly defined, partly due to a lack of lineage characterization. The aim of our
study was to develop a protocol using mouse embryonic stem cells (mESCs) to recapitulate the
stepwise progression of neural lineage commitment via embryologically relevant populations.
D3 and 46C-Sox1-GFP mESCs were cultured as embryoid bodies (EBs) for 9 days using
concentration- and time-dependent additions of L-proline and nodal (mesendoderm) inhibitor,
SB431542. EBs were seeded in serum-free conditions from day 9 and allowed to differentiate for a
further 6 days, after which they were assessed for neural-cell production. A significant increase in the
number of neural EBs was observed in L-proline-treated EBs (D3: 60.2% ± 14.1%; 46C: 53.8% ±
7.3%, n≥ 3) compared to basal medium controls (D3: 16.1% ± 5.1%; 46C: 9.4% ± 4.4%, n≥ 3).
This was confirmed by immunofluorescence staining of the neural markers Nestin, BLBP and NeuN.
qPCR showed L-proline-treated EBs sequentially differentiated from mESCs (Rex1+ and Nanog+) to
primitive ectoderm (Dnmt3b+ and Fgf5+) and then definitive ectoderm (Penk1+) by days 3 and 5,
respectively. By day 7, Sox1 and Nestin (neurectoderm) expression significantly increased (at the
expense of the mesendoderm marker Mixl1+) compared to undifferentiated mESCs in both cell lines.
Taken together, we have developed a protocol that models embryonic neural lineage commitment in
vitro using the unique growth factor-like properties of the amino acid L-proline. This protocol will
allow for future investigations into the molecular mechanisms driving early embryo development
towards neural lineages.
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Migratory characteristics of skin-derived neural precursors: A novel stem cell therapy for
alzheimer's disease
An Truong1, Aileen Lowe2, Thomas Duncan1, and Michael Valenzuela1
1
2

Regenerative Neuroscience Group, Brain and Mind Centre, University of Sydney
School of Medical Sciences, UNSW

Skin-derived neural precursor (SKN) is a novel source of autologous stem cells with the potential to
overcome issues impeding current cell replacement therapies for neurodegenerative diseases. While
their capability for proliferation and neuronal differentiation in vitro has been well-established, and
therapeutic potential to restore neuronal connectivity demonstrated in aged rodents, the migratory
characteristics of SKNs have yet to be explored. Thus we aim to map SKN migration in the aged
rodent brain and identify molecular cues for cell mobilization. SKNs were isolated and expanded in
vitro from post-mortem adult canine skin biopsies. Chemotaxis assays were performed using the IBDI
microfluidic device to identify molecular cues of migration. To study migration in vivo, fluorescentlylabelled SKNs were transplanted into the rodent hippocampi. Histological analysis at days 3, 7, 10
and 140 post-transplantation (n = 3 per time point) were performed to characterise SKN displacement,
phenotype and integration over time. In vitro, canine SKNs exhibited random movements in the
absence of chemoattractants, as indicated by p > 0.05 in the Rayleigh test for chemotactic potential
and lack of moving direction. Directed migration was induced by concentration gradients of growth
factors BDNF, IGF-1 and VEGF (p < 0.05). Transplanted canine SKNs migrated extensively over
large distances by day 7 post-transplantation, with a predilection to the CA1 hippocampal subregion.
In vitro results demonstrate a strong migratory potential of SKNs, and is supported by in vivo findings
that show transplanted cells migrate extensively, differentiating into mature neurons and populating
all hippocampal subregions. Despite their non-neural origin, SKNs respond to chemotactic factors
known to be important for migration of endogenous hippocampal stem cells, suggesting similar
migratory mechanisms to hippocampal neurogenesis. Ongoing studies will identify other regulators
of SKN migration and further characterize the migration of human SKNs in the aged rat hippocampus.
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Inhibition of the pro-atherogenic effects of serum amyloid A (SAA)-induced endothelial cell
dysfunction by pharmacological blockade of NF-kB
Abigail Vallejo, Belal Chami, Nicola Barrie, Maryam Eghtedari, and Paul Witting
Discipline of Pathology, Sydney Medical School, University of Sydney
Bosch Institute, Sydney Medical School, University of Sydney
The acute phase protein serum amyloid A (SAA) is a biomarker of inflammation. Elevated circulating
SAA in chronic inflammatory disorders such as diabetes mellitus is associated with endothelial
dysfunction and the earliest stages of atherosclerosis. Binding of SAA to cell receptors leads to
increased production of mRNA encoding tumor necrosis factor (TNF), tissue factor (TF) and
cytokines such as interleukin-6 (IL-6); the proteins produced by these genes display pro-inflammatory
and pro-thrombotic activities that may be involved in promoting endothelial dysfunction.
Pharmaceutical blockade of receptors for SAA, either alone or in combination, only partially inhibits
SAA-mediated endothelial dysfunction. Activation of the transcription factor NFκB appears to be a
central canonical pathway for SAA-mediated endothelial cell dysfunction. Targeting NFκB, using
the specific inhibitor BAY11-7082, may be more effective at inhibiting SAA-mediated endothelial
dysfunction than a pharmaceutical cocktail that targets its receptors. Human carotid artery endothelial
(HCtAE) cells were cultured to confluence under normoglycaemic (5mM glucose) or hyperglycaemic
conditions (25mM glucose) conditions and pre-incubated (1.5 h; 37°C) with 10µM BAY11-7082 or
vehicle (control) followed by 10μg/mL SAA (4.5 h; 37°C). Notably, TF and TNF gene expression
increased markedly in HCtAE cells after SAA stimulation whereas HCtAE cells pre-treated with
BAY11-7082 (with SAA) showed TF and TNF mRNA levels similar to that determined in control
cells (minus SAA). In the absence of BAY11-7082, both intracellular TNF and IL-6 protein increased
following incubation with SAA as determined by immunofluorescence microscopy. This SAA
activity was inhibited by BAY11-7082. ELISA analysis of HCtAE cell pellets and overlying
supernatant confirmed the immunofluorescence data with SAA activity inhibited by BAY11-7082;
IL-6 showed a greater sensitivity to the drug than TNF. Together these data suggest that inhibition of
NFκB activation may protect the endothelium from the action of SAA by inhibiting pro-inflammatory
and pro-thrombotic pathways.
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An automated method to analyse individual differences in EEG spectra in young people with
ADHD
Anthony Wakulicz
Discipline of Physiology, Brain and Mind Centre, University of Sydney
It has been suggested in the literature that the recently approved (FDA) use of the theta/beta ratio to
diagnose and characterise attention deficits and hyperactivity in children may be seriously flawed.
Current methods use arbitrarily defined frequency windows (including delta, theta, alpha, beta),
developed on mature adults with normal attention, to determine differences in power spectra in resting
children. Newer methods have been developed to characterise individualised frequency bands, based
on each subjects’ ‘at rest’ vs. ‘on task’ EEG spectra; however, these methods have yet to be applied
in children. The aim of the study was to apply these methods to children with and without ADHD to
determine whether differences can be better characterised. It was found that children with ADHD
(n=287; α-range: 4.64±1.21 Hz), as compared to control children (n=312; α-range: 5.01± 1.30 Hz),
have a significantly narrower alpha band frequency range (t-test: p-value < 0.001). Additionally, the
relative α-power reduction between active and rest states was significantly greater in controls (n=238;
power reduction: -40.23±14.19%) than ADHD children (n=215; power reduction: -36.94±12.95%)
(t-test: p-value < 0.01). These findings suggest that methods taking into account individualised
differences in EEG spectra between rest and active states can contribute to our understanding of
ADHD in children and may lead to a more tailored, subject specific approach to diagnosis and
treatment.

Regulation of cancer cell glucose phosphorylation by an allosteric disulphide bond
Reichelle Yeo, Joyce Chiu, and Philip Hogg
ACRF Centenary Cancer Research Centre, Centenary Institute
Sydney Medical School, University of Sydney
Dietary glucose is the main nutrient that the body's cells use to make the energy and precursors
required for its functions. Cancer cells metabolise glucose in a different way than healthy cells. The
first step in glycolysis is catalysed by the enzyme, hexokinase (HK). Humans make four HK isoforms
(HK1-HK4). Transformation of a healthy cell into a cancer cell is usually associated with a switch in
isoform usage from HK1 to HK2. We hypothesise that regulation of HK2 bioactivity provides cancer
cells with a nutrient and proliferative advantage. HK2 is important for tumour initiation and
maintenance; high tumour expression strongly correlates with worse overall survival in patients with
different types of solid tumours, such as brain and ovarian tumours. Our overarching goal is to
understand why tumour cells employ HK2. HK1 and HK2 have comparable catalytic efficiency, so
the isoform switch is not due to an intrinsic difference in enzyme activity. We have discovered HK2
activity is subjected to post-translational regulation by its disulphide bond. HK2 exists in reduced and
oxidised forms defined by the redox state of its disulphide bond. Using disulphide-linked peptides
and mass spectrometry, we identified disulphide bonds formed between active site cysteine residues
237 and 256 in the HK2 N-terminal domain and equivalent cysteine residues 685 and 704 in the Cterminal domain. The HK2 isoforms differ in both conformation and catalytic activity. The balance
between reduced and oxidised HK2 is shifted in glioblastoma cells; thus we hypothesise that HK2
disulphide regulates its function in tumour cells.
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RSA as a physiological marker of social dysfunction in children with autism spectrum disorder
(ASD)
Tooba Zaidi and Adam Guastella
Discipline of Anatomy and Histology, School of Medical Sciences and the Autism Clinic for
Translational Research, Brain and Mind Centre, University of Sydney
Autism Spectrum Disorders (ASDs) are complex, pervasive and heterogeneous neurodevelopmental
conditions which are currently diagnosed through the observation of behaviours, including the
identification of reduced or absent social reciprocity in social contexts. Recent work suggests there
are biological correlates for these social impairments which persist throughout the lifespan. This
project seeks to investigate novel methods for identifying physiological markers as biological
correlates of this impaired social reciprocity. Participants will be engaged in simulated social contexts
that have previously been developed to diagnose social impairment in ASD. Using this simulation we
will test the hypothesis that reduced parasympathetic activity, as indexed by respiratory sinus
arrhythmia (RSA), during social contexts provides an objective, physiological biomarker of social
impairment. We propose that young children with ASD will show less physiological regulation during
social tasks in comparison to age-matched control children. Understanding the autonomic response
during social interactions in autistic children may suggest the utility of the vagal efferent pathways
as a diagnostic biomarker for social impairment and advance knowledge of its biological
underpinnings in ASD.

Amino-acid mediated signal transduction in preimplantation mouse embryo
Radu Zamfirescu, Michael Morris, and Margot Day
School of Medicine, Discipline of Physiology and Bosch Institute, Developmental Physiology
Laboratory, University of Sydney
Progression of embryos at each stage of early embryonic development is accompanied by important
changes in the relative activity of different signaling pathways governing cellular function. Some of
these pathways activities may change as the composition of the external environment changes, so it
is important to understand how the constituents of in-vitro culture media impact on cell signaling
during early embryo development. Using the amino acid L-proline as the only amino acid in the
culture media we saw improvement in embryo viability and this may relate to regulation of
intracellular signaling pathways. We are using a mouse model and cultured embryos to investigate
the impact of individual amino acids on developing embryos. We examined the expression and
activity of different signaling proteins in mouse embryos from 1-cell through to the 8-cell stage.
Expression in freshly isolated and cultured embryos, in the absence and presence of L-proline, was
compared by western blotting. We found that phospho-AKT was present at 1-cell stage and peaked
in intensity at the 2-cell stage. Phospho S6 ribosomal protein was activated in zygotes but this
activation decreased in 2/4-cell stages to be up again in 8-cell stage. The activity of these signaling
pathways in cultured embryos seemed not to be affected in either the absence or presence of L-proline
in the pre-compaction embryos. Confocal microscopy revealed the transient presence of mTOR
molecules at the inner leaf of plasma membrane at the junction between blastomeres in 2-cell stage
embryos which then stabilizes close to plasma membrane from 4-cell stage on. More work is required
to determine the mechanism by which L-proline causes improved development.
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Improving computational rodent carcinogenicity prediction performance with multitask
machine learning
Davy Guan, Kevin Fan, and Slade Matthews
Pharmacoinformatics Laboratory, Discipline of Pharmacology, School of Medical Sciences, Sydney
Medical School, University of Sydney
While the long term rodent carcinogenicity assay has been established as the gold standard for
assessing chemical carcinogenicity, the use of this assay is not logistically or financially feasible to
address the contemporary need to rapidly characterise potential carcinogenicity for large numbers of
chemicals for drug development, regulatory or toxicological purposes.
One area of development to improve chemical carcinogenicity prediction is the application of
computational modelling in toxicology. The potential benefits from the development of these models
predicting carcinogenicity include the substantial saving in time, money, use of animals and the
increase in the number of compounds that can be assessed in a single study.
Previous studies have extensively used Quantitative Structural Activity Relationship (QSAR)
modelling. These models use machine learning algorithms (MLAs) to mathematically relate
physicochemical properties calculated from experimentally assayed compounds to their respective
rodent carcinogenicity outcomes. While contemporary QSAR models feature promising predictive
performance, a potential limitation is the small chemical space resulting from modelling a small
source dataset. This limits model prediction reliability when assessing chemicals dissimilar to those
within the source dataset. Building QSAR models with datasets augmented with relevant additional
data from in vitro genotoxicity assays is hypothesized as an approach to enhance model performance.
This project aims to investigate whether QSARs using multitask MLAs feature enhanced rodent
carcinogenicity predictive performance compared to previous QSAR models using single-task and
multiple single-task MLAs. While experiments are still ongoing, preliminary results have found the
single-task rodent carcinogenicity QSAR model featuring better predictive performance than current
open-source tools. Furthermore, statistically combining the prediction results from this model with
those from in vitro genotoxicity QSAR models have been found to enhance performance.
These preliminary results indicate multitask QSARs, which combine data within a single model, are
a promising investigative avenue to develop improved tools to predict chemical carcinogenicity.
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BOSCH YOUNG INVESTIGATORS COMMITTEE - WELCOME
The Bosch Institute was formed with the aim of enhancing the collaborative capabilities of basic science
and clinical research laboratories within Sydney University. Thus, over the past years the Young
Investigators have endeavoured to bring together undergraduate/postgraduate students and postdoctoral
trainees with the aim of fostering relationships between different research themes.
This is achieved through a range of both social and scientific events held throughout the years, including
the Young Investigator Seminar series, the Kioloa Annual Retreat, the Bosch trivia night and games night,
as well as the Harbour Cruise.
This year the annual Bosch Young Investigators Symposium will be held on the 6th December. The event
allows for a showcase of the research carried out by young scientists within the Institute, University and
wider community as well as to provide the opportunity to meet and talk with peers in the field. We hope
that you will register for the event.
Thank you to the membership of the Bosch Institute (both academics and students), for your participation
and support over the past year, and we look forward to seeing you all at many more Bosch events in the
remainder of the year and in 2017.
Sincerely,
Bosch Young Investigators Committee 2016

David Clarke
Ben Harris
Rosita Pang
Sadaf Kalam
Miranda Mathews
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Leyla Fouani
Hannah Glover
Sharleen Menezes
Victoria Tung
Kim Chau Le

BOSCH YOUNG INVESTIGATOR EVENTS
For more information, visit http://sydney.edu.au/medicine/bosch/young-investigators
Join us also on Facebook: https://www.facebook.com/groups/boschyounginvestigators/
Like our Facebook page: https://www.facebook.com/BoschYoungInvestigators?fref=ts
New Investigator Orientation Program
An Introductory course for honours students, covering thesis writing, presentation skills, ethics,
endnote, the Bosch facilities and more...

Kioloa Young Investigator Retreat
A three-day retreat on the beautiful beach of Kioloa gives
BYI’s a chance to develop skills for their career and create lasting memories

Welcome Harbour Cruise
A welcome cruise in fancy dress where honours students can meet one another and the other
BYI’s in a relaxed, fun setting

Seminar Series
Catch up with your fellow BYI’s over some drinks and snacks, and learn what exciting data is
being generated by our talented BYI’s.
Trivia Night and Games Night
This year we have already hosted an exciting night of board games and pizza, and look forward
to our up-coming trivia night
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BOSCH INSTITUTE – KEY CONTACTS
EXECUTIVE DIRECTOR
Professor Jonathan Stone
E: jonstone@physiol.usyd.edu.au
T: +61 2 9351 4740 F: +61 2 9351 6470
RESEARCH THEME LEADERS
CANCER, CELL BIOLOGY & DEVELOPMENT
Professor Des Richardson
E: des.richardson@bosch.org.au
T: +61 2 9036 6548 F: +61 2 9351 3429
CARDIOVASCULAR RESEARCH
Emeritus Professor Roger Dampney
E: roger.dampney@sydney.edu.au
T: +61 417 268 548
INFECTION, IMMUNITY & INFLAMMATION
Professor Nicholas King
E: nicholas.king@bosch.org.au
T: +61 2 9351 4553 F: +61 2 9351 3429
NERVOUS SYSTEMS, SENSES & MOVEMENT
Associate Professor William Phillips
E: william.phillips@bosch.org.au
T: +61 2 9351 4598 F: +61 2 9351 2058
ORGAN & TISSUE REPLACMENT
Dr Stuart Fraser
E: stuart.fraser@sydney.edu.au
T: +61 2 9036 3313 F: +61 2 9036 3316

ADMINISTRATION
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Charean Adams
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T: +61 2 9114 0567 F: +61 2 9351 8400
ADMINISTRATION
Wannit Tongkao-on
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TIMS-QTOF MS
For research use only. Not for use in diagnostic procedures

We bring you everything
you need for
microscopy & imaging

Digital Cameras

Microscopes

Imaging Software

Vibration Isolation

Micromani pulators

Motorisation

Lasers

Laser Microscopy

Lighting

(08) 8150 5200
sales@coherent.com.au
www.coherent.com.au

Filtration and
chromatography integrated.
ÄKTA™ flux and ÄKTA pure
combined.
Integration of ÄKTA flux filtration system with ÄKTA pure
chromatography system contributes to increased productivity
in preparative protein purification.
By combining these steps, process time and manual handling
can be reduced to prevent product loss due to degradation
of the target protein. Clarified cell culture feed from ÄKTA flux
is directly transferred to ÄKTA pure for capture of the target
molecule in a first purification step. Fractions containing
the target product can be directed back from ÄKTA pure to
ÄKTA flux for concentration or buffer exchange.

GE Healthcare
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HUMAN HEALTH

PerkinElmer

ENVIRONMENTAL HEALTH

Venue: Bosch Institute ASM 2016
Date: 21st July 2016
LabChip GX/GXII/XT
∗
∗
∗

DNA/RNA Characterizaon
Genomic DNA
Micro RNA Library Prep
* Telomerase Acvity
∗ Anbody Quality
∗ Protein/RNA/DNA
∗ Preparave DNA
∗ NGS Sample Prep

EnSight Imaging Plate Reader
-Visualize cell responses at high speed
-Perform phenotypic assays
-Image with
Fluorescence
Brigh?ield and
Digital Phase Contrast
-Cell Counng
-Cell cluster analysis

Labelling Technologies
NEW!!! AlphaPlex- mulplexing in one well with proven alpha
technology
AlphaScreen– for Cell Signalling and Protein Interacons
AlphaLISA — the new NO-WASH ELISA !
DELFIA — for high sensivity, wide dynamic range

NEW PRODUCTS !! Opal Mulplexing Kit for IHC
-Stain and image up to 7 ssue biomarkers at
once
-Use mulple unlabelled primary anbodies
raised in the same species
-Visualize context that is lost in ﬂow cytometry
-Conﬁrm single cell co-expression for many
biomarkers in one ssue secon

Mantra Microscope
Automated microscope with
Spectral Unmixing and Tissue Analysis

Ask about our free
microplate samples!
NEN Isotopes
Scinllaon Cocktails
Vials

Learn about the latest developments from PerkinElmer and your peers. Come join us.
For informaon and quesons
please contact:
Chrisne Mylo,
Phone : 0409 565 194
Email : chrisne .mylo@perkinelmer.com

Bosch ASM 2016
Visit the Thermo Fisher Scientific stand today to
learn about our innovative products!
NEW Energy Efficient TSX Series
Ultra-Low Temperature Freezer
Open the door to sustainability.
The performance and energy savings of the new TSX are
driven by our unique V-drive technology with adaptive
control:
• Low Energy  Low Operating Costs
• Adaptive Contro  Sample Security
• Whisper Quiet  up to 20 x quieter than conventional
units

EVOS® Cell Imaging Systems
Designed to eliminate the complexities of microscopy without compromising perfromance, the
EVOS® line of cell imaging systems make cell imaging accessible to almost every lab and budget.

Your Contacts
Ann Wu
Account Manager
M: 0437 362 130
E: ann.wu@thermofisher.com

Find out more at thermofisher.com
For Research Use Only. Not for use in diagnostic procedures. © 2015 Thermo Fisher Scientific Inc. All rights reserved. All
trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

