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 8.50am-4.15pm Garvan Auditorium 
 
Program 
 Session Chair: A/Prof Antony Cooper 
 Division Head, Neuroscience, Garvan Institute 
 

8.50-9.00am Opening Address:  
 John Mattick, Executive Director, Garvan Institute 

 

9.00-9.45am Jens Brüning Max Planck Institute for Metabolism Research, Germany 

 “Neuronal circuits in control of metabolism” 

The Central Nervous System (CNS) is constantly instructed about the energy 
state of the organism via hormonal and nutritional signals. It then coordinately 
regulates a wide array of behavioral and autonomic responses to adapt energy 
intake, energy expenditure, and nutrient flux across different organs, as well as 
higher cognitive functions according to energy availability of the organism. 
Dysregulation of these homeostatic circuits causes prevalent diseases, such as 
obesity and type-2 diabetes mellitus, which are on an epidemic rise in 
industrialized societies. The presentation will focus on the fundamental 
regulatory principles of how neurons sense nutritional cues and on the 
neurocircuitry responsible for the coordinated adaptation of behavioral and 
autonomic outputs. Moreover, the underlying cellular and molecular 
mechanisms for alterations in these pathways during the development of 
obesity and type-2 diabetes mellitus will be discussed.  

  

9.45-10.15       Tony Tiganis, Monash University, Melbourne 

 “Turning white fat into brown; a phosphatase switch” 

 The primary task of white adipose tissue (WAT) is the storage of lipids. 
However, ‘beige’ adipocytes also exist in WAT. Beige adipocytes burn fat and 
dissipate the energy as heat, but their abundance is diminished in obesity. 
Stimulating beige adipocyte development, or WAT browning, increases energy 
expenditure and holds potential for combating metabolic disease and obesity. 
Here we report that insulin and leptin act together on hypothalamic neurons to 
promote WAT browning and weight loss. Deletion of the phosphatases PTP1B 
and TCPTP enhanced insulin and leptin signaling in proopiomelanocortin 
neurons and prevented diet-induced obesity by increasing WAT browning and 
energy expenditure. The co-infusion of insulin plus leptin into the CNS or the 
activation of proopiomelanocortin neurons also increased WAT browning and 
decreased adiposity. Our findings identify a homeostatic mechanism for 
coordinating the status of energy stores, as relayed by insulin and leptin, with 
the central control of WAT browning and energy homeostasis. 
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10.15-10.35     Nicolas Dzamko, NeuRA Medical Research Institute, Sydney 

“LRRK2 directly links inflammatory toll-like receptor signaling to Parkinson’s 
disease” 

 Missense mutations in leucine-rich repeat kinase 2 (LRRK2) are the leading 
cause of inherited Parkinson’s disease (PD). The most common mutation 
increases LRRK2 kinase activity, however, the biological function of LRRK2 
and how mutations in it cause PD remains unclear. We have demonstrated that 
LRRK2 is phosphorylated following activation of inflammatory toll-like receptor 
(TLR) signaling. This is of interest as inflammation has long been associated 
with the pathogenesis of PD. Our work continues to delineate the role of 
LRRK2 in TLR signaling, and in particular to determine the consequences of 
pathogenic LRRK2 mutations and LRRK2 kinase inhibition on inflammatory 
cytokine production.  

   

11.05am-11.30am Morning tea 
 
 

 Session Chair: Prof Rob Brink 
 Immunology Division, Garvan Institute 
  
11.30-12.15     Chris Goodnow, Deputy Director, Garvan Institute, Sydney 

“Somatic and germline mutations corrupting inflammatory signalling  
pathways in autoimmune and neoplastic disease” 
 
Millions of B lymphocytes produced each day in our bone marrow carry 
antibodies on their cell surface that bind to innocuous components of our body 
– so called “self-antigens”. Each B cell also carries Toll-like receptors that are 
potentially triggered by self-RNA and self-DNA. Sophisticated self-tolerance 
mechanisms prevent ubiquitous self-components from continuously stimulating 
the growth and differentiation of these B lymphocytes, in part by tuning down 
the biochemical connections between these receptors and the inflammatory 
NF-kB and JNK signalling pathways. Here I will describe studies by my 
students and colleagues analysing how these self-tolerance processes are 
reinforced by somatic mutations within the binding site of the antibody, and how 
these tolerance mechanisms are corrupted to drive autoimmunity and B cell 
lymphoma by mutations in key relays in the inflammatory signalling pathway, 
notably CD79B, CARD11, MYD88 and TNFAIP3. 

 
 
 
12.15-12.45     Seth Masters, WEHI, Melbourne 

“New mechanisms of autoinflammatory disease” 
  

Activation of the innate immune system can trigger autoinflammatory disease, 
associated with the production of cytokines such as IL-1b and IL-18. These two 
cytokines are generated by cytoplasmic innate immune receptors that form 
inflammasome complexes. Recently we described novel pathways that activate 
innate immune receptors, some of which are driven by pathogens, and others 
that are driven by a loss of cellular homeostasis. This talk will also describe a 
new familial autoinflammatory syndrome, where genetic mutations in an innate 
immune receptor helped to identify the biochemical mechanism by which it is 
activated. 
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12.45-1.00       Cecile King, Immunology Division, Garvan Institute, Sydney 

“Unique cytokine mediated control of STAT1 activation and degradation 
determines the magnitude of immune responses” 

  
Cytokines regulate many facets of cellular growth and differentiation, playing a 
critical role in immune and inflammatory responses. In this study, we analysed 
the effect of a damaging point mutation in the cytoplasmic tail of IL21R 
(Il21rsnp) that selectively diminished STAT1 phosphorylation. This seemingly 
minor mutation resulted in a decreased humoral immune response with a T cell 
intrinsic reduction in Tfh cells as well as a B cell extrinsic reduction in antibody 
forming B cells. Interestingly, whilst IL-6 can function in place of IL-21 when 
IL21R is absent, IL-6 was unable to rescue the immune response in Il21rsnp 
mice. This failure of cytokine redundancy reflected an intensified IL-21 
mediated degradation of STAT1, resulting in a cell intrinsic limitation on shared 
STAT1 resources. 

 

1.00-1.15        Elissa Deenick, Immunology Division, Garvan Institute, Sydney 

“Signalling pathways regulating human innate-like T cells” 
  

Innate-like T cells such as γδ T cells, natural killer T (NKT) cells and mucosal-
associated invariant T (MAIT) cells are a major component of the immune 
system, however the cytokine signalling pathways that control their 
development and function in humans are unknown. Primary 
immunodeficiencies caused by single gene mutations provide a unique 
opportunity to investigate the role of specific molecules in regulating human 
lymphocyte development and function.  Our studies of innate-like T cells in 
some of these patients reveal critical roles of STAT3 activating cytokines in the 
regulation of their numbers and function and provide insight into the 
pathophysiology of these conditions. 
 

1.15-2.15pm Lunch 
 

 Session Chair: Prof David Thomas 
 Division Head, Cancer, Garvan Institute 
  
2.15-3.15pm Leslie Lazarus Oration  
 Introduction: Mark Febbraio 
 
 Michael Karin, Department of Pharmacology, University of California, USA 
 “The oil that feeds the flame: how obesity and metabolic stress beget liver 

cancer” 
 
 Although discussion of the obesity epidemic spreading around the developed world 

had become a cocktail party cliché, the impact of obesity on public health and the 
economy of healthcare is profound and long-lasting. In the past decade, cancer 
had joined the long list of chronic debilitating diseases whose risk is greatly 
increased by obesity and hypernutrition. The impact of obesity on cancer risk is 
most striking in the liver and pancreas, two organs that are directly engaged in lipid 
metabolism. To better understand how obesity leads to non-alcoholic 
steatohepatitis (NASH), a chronic fat-induced liver inflammation that progresses to 
liver fibrosis and then to cancer, we had developed a new mouse model that 
develops NASH-like disease in response to ingestion of high fat diet. Using this 
model, we found that endoplasmic reticulum (ER) stress and TNF-driven 
inflammation play key roles in the development of NASH and its progression to 
hepatocellular carcinoma (HCC). We also found that interference with TNF 



 
 

  4 

Garvan International Fellow Symposium 2015 
 

signaling or administration of compounds that relieve ER stress can be used to 
prevent NASH development and may be effective in reducing HCC risk. In addition, 
we have identified inflammatory mechanisms that interfere with the acquisition of 
an anti-HCC immune response. Interference with these immunosuppressive 
mechanisms represents an effective strategy for the treatment of NASH-induced 
HCC, a heretofore incurable malignancy. 

 
3.15-3.45pm        Mark Febbraio, Division Head, Diabetes & Metabolism Division,  
 Garvan Institute, Sydney 
 

“Therapeutic strategies to prevent liver inflammation and fibrosis” 
 
Hepatocellular carcinoma (HCC) is one of the most common and fatal cancers 
world-wide. Of note, in the developed world, most HCC patients who are not 
hepatitis C virus positive, present with obesity and symptoms associated with the 
metabolic syndrome, including non alcoholic fatty liver disease and non alcoholic 
steatohepatitis (NASH). The only drug available for HCC is Sorafenib, which 
increases survival time by ~3 months. Clearly, therefore, the disease presents a 
clinical unmet need. In this presentation, new therapeutic strategies for the 
treatment of liver inflammation, NASH and HCC will be discussed. 

 

3.45-4.05pm       David Gallego-Ortega, Cancer Division, Garvan Institute, Sydney 

 “ELF5 drives lung metastasis in luminal breast cancer through recruitment of 
Gr1+ CD11b+ myeloid-derived suppressor cells”  
 
We have recently discovered that the ETS transcription factor Elf5 drives estrogen 
insensitivity by direct transcriptional repression of FOXA1. Thus Elf5 specifies the 
basal breast cancer subtype and anti-estrogen therapy resistant luminal breast 
cancers, two subsets characterised by a higher risk of metastasis and poor 
prognosis. 
Using our Elf5-inducible MMTV-PyMT mouse mammary tumour model we 
demonstrate that Elf5 expression leads to a dramatic increase of pulmonary 
metastases. Elf5 over-expressing tumours exhibit increased angiogenesis and 
severe inflammation, leaded by an increase of infiltrating Myeloid Derived 
Suppressor Cells, and consequent suppression of T-CD8+ cells inducing immune 
tumour tolerance, a major mechanism of tumour microenvironment-induced 
metastasis in PyMT tumours. We have identified similar inflammation signatures 
associated with Elf5 expression in Luminal A breast cancer patient cohorts. 
Our discovery indicates that an anti-ELF5 action therapy may maintain sensitivity to 
antiestrogens and simultaneously suppress the metastatic phenotype in luminal A 
breast cancers. 

 

4.05-4.15pm Close: John Mattick, Executive Director, Garvan Institute 

 

4.15pm Drinks in Galleria 
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Biographies 
 
 
Garvan International Fellow 
 
Michael Karin 
Department of Pharmacology, University of California, USA 
 
Dr. Karin received his BSc in Biology in 1975 at Tel Aviv University, Tel Aviv, Israel 
and his PhD in Molecular Biology in 1979, at the University of California, Los 
Angeles.  Dr. Karin is currently a Distinguished Professor of Pharmacology and 
Pathology at the School of Medicine, University of California, San Diego, where has 
been on the faculty since 1986.  He was a cofounder of Signal Pharmaceutical 
(currently Celgene) and served as a member of the National Advisory Council for 
Environmental Health Sciences. He has been an American Cancer Society 
Research Professor since 1999.  Dr. Karin was elected as a member of the US 
National Academy of Sciences in 2005, the Institute of Medicine in 2011 and as an 
associate member of the European Molecular Biology Association in 2007. Much of 
Dr. Karin’s current activity is focused on understanding the link between 
inflammation, cancer and metabolic disease as well as on understanding the 
signaling mechanisms used by receptors involved in inflammation and innate 
immunity.  In addition to establishing molecular links between obesity, inflammation  
and cancer, this work has revealed new targets for cancer prevention and therapy. 
 
 
 
 
Plenary Speakers 
 
Jens Brüning  
Max Planck Institute for Metabolism Research, Germany 
 
Jens C. Brüning studied Medicine at the University of Cologne.  
He worked as a postdoctoral fellow in the laboratory of C. Ronald Kahn 
at Harvard Medical School and continued his residency in Internal 
Medicine at the University Hospital in Cologne. In 2003 he was recruited 
as a full professor to the Institute for Genetics at the University of 
Cologne. In 2011 he became Director of the Max Planck Institute for 
Metabolism Research in Cologne and Director at the Center for 
Endocrinology, Diabetes and Preventive Medicine at the University 
Hospital in Cologne.  His research focusses on the CNS-dependent 
regulation of energy and glucose metabolism in connection with age-
associated (e.g. type 2 diabetes) and neurodegenerative diseases (e.g. 
Morbus Alzheimer, Morbus Parkinson).  His scientific achievements were  
honoured by numerous National and international awards including the  
“Gottfried Wilhelm Leibniz-Preis” of the German Research Foundation  
(DFG) (2007), the “Minkowski-Price” of the European Association for  
the Study of Diabetes (2008), and the American Diabetes  
Association’s Outstanding Scientific Achievement Award (2013).  
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Chris Goodnow 
Deputy Director, Garvan Institute, Sydney 
 
Goodnow employs genome-wide mutation analysis as a principle tool to 
understand self-nonself discrimination by the immune system and 
illuminate the pathogenesis of autoimmune diseases, allergic diseases, 
immune deficiency diseases and lymphoid cancer. He is known 
particularly for research using mouse molecular genetics that has 
illuminated how the body’s immune system learns to distinguish “self” 
from “not-self” so that it does not attack our own body or cause cancer 
while fighting off infections. He trained in veterinary medicine and 
surgery, immunochemistry, and immunology at the University of Sydney 
and in molecular biology at Stanford University. After doctoral studies 
begun at the Walter and Eliza Hall Institute in Melbourne and completed 
at Sydney University, he joined the faculty of Stanford University Medical 
School and the Howard Hughes Medical Institute in 1990. To pioneer 
large-scale genetic analysis of the immune system, he joined the 
Australian National University in 1997 as Professor and Director of the 
Medical Genome Centre, leading its development into a Major National 
Research Facility, the Australian Phenomics Facility. In 2015 he joined the 
Garvan Institute to translate genomic analysis of the human immune 
system into understanding the cause and treatment of human immune 
disorders. He is also President of the Australasian Society for 
Immunology 2015-2016. Outside of professional life Goodnow is an avid 
surfer recognized for discovering the world’s best surfing region in the Mentawai Islands off Sumatra in 
1980. His research contributions have been recognized by a number of awards, including American 
Association of Immunologists (AAI) Pharmingen Investigator Award, AAI Distinguished Lecturer, 
Australasian Society for Immunology Burnet Orator, Gottschalk Medal, Health Minister’s Prize, 
Centenary Medal, Ramaciotti Medal, GSK Award for Research Excellence, Fellow of the Australian 
Academy of Science, Fellow of the Royal Society, and Member of the US National Academy of 
Sciences. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

  7 

Garvan International Fellow Symposium 2015 
 

 
Speakers 
 
Tony Tiganis 
Monash University, Melbourne  
Prof. Tony Tiganis was educated at The University of Melbourne. He 
completed his PhD with Prof. Bruce E. Kemp, St Vincent’s Institute, Melbourne 
and undertook post-doctoral training with Prof. Nicholas K. Tonks, Cold Spring 
Harbor Laboratory, NY. He established an independent laboratory in the 
Department of Biochemistry and Molecular Biology, Monash University in 
2000. He is on the editorial boards of FEBS J. and Mol. Cell. Biol. He heads 
the Metabolic Disease & Obesity Program in the Biomedicine Discovery 
Institute at Monash University and is a NHMRC Principal Research Fellow. His 
recent publications include last author manuscripts in J Clin Invest, Cell Metab, 
Nat Commun, Nat Immunol and Cell. His general research interest is in 
understanding cellular signaling networks in human disease, with a specific 
focus on the roles of protein tyrosine phosphatases in metabolism, adaptive 
immunity and cancer. 
 
 
 
 
 
Nicolas Dzamko 
NeuRA Medical Research Institute, Sydney 
Nic graduated from Flinders University before starting as a 
research assistant in the Diabetes program at the Garvan Institute. 
He then moved to Melbourne to undertake a PhD under the 
supervision of Professor Bruce Kemp. After graduating in 2008, Nic 
commenced postdoctoral training at the MRC protein 
phosphorylation unit in Dundee Scotland under the supervision of 
Professor Dario Alessi. In 2010, Nic was awarded a NHMRC 
postdoctoral fellowship to work on a new Parkinson’s disease-
causing kinase, called LRRK2. In 2012, Nic returned to 
UNSW/NeuRA to continue working on Parkinson’s disease with 
Professor Glenda Halliday. He currently holds a NeuRA rising star 
fellowship. 
 
 
 
 
Seth Masters 
WEHI, Melbourne 
Dr Masters completed his PhD at the Walter and Eliza Hall Institute (WEHI), which 
resulted in the first structure of the SPRY/B30.2 domain. In 2006 Dr Masters started a 
postdoc with Dan Kastner at the NIH who previously discovered mutations in the 
SPRY/B30.2 domain of the protein Pyrin, which cause familial Mediterranean fever. 
During this postdoc he was part of a team that discovered a new inflammatory disease 
caused by mutations affecting the IL-1 receptor antagonist (IL-1Ra). Starting in 2009, Dr 
Masters completed a second postdoc at Trinity College Dublin where he continued to 
work on IL-1. Research here showed that soluble oligomers of IAPP, which are 
increased in type 2 diabetes, trigger the NLRP3 inflammasome to process IL-1β, which 
impairs the function of insulin producing beta cells. Dr Masters has now started his own 
laboratory in the newly formed Inflammation Division at WEHI, and has published on 
miRNA regulation of the NLRP3 inflammasome and the first mouse  
models of NLRP1 inflammasome modulation. 
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Cecile King 
Garvan Institute, Sydney 
 
Dr King received her PhD from the Telethon Institute for Child 
Health, WA and completed her postdoctoral training at the 
Scripps Research Institute, La Jolla, USA. She joined the faculty 
of the Department of Immunology at the Garvan Institute for 
Medical Research, Sydney, Australia in 2005 and is a conjunct 
Associate Professor at the Department of Medicine, University 
of New South Wales.  Dr King’s research is focused on how 
interactions between the environment and immune system 
influence chronic inflammation and autoimmune disease. Dr 
King has made some important contributions to our 
understanding of how cytokines influence adaptive immune 
responses, including the identification of IL-21 as a therapeutic 
target for autoimmune diabetes.  
 
 
 
Elissa Deenick 
Garvan Institute, Sydney 
Elissa completed her PhD at the Centenary Institute/University of Sydney 
with Phil Hodgkin in 2003. She then undertook postdoctoral training with 
Pam Ohashi at the University of Toronto/Ontario Cancer Institute in 
Canada.  
She returned to Sydney in 2007 and is now a Group Leader at the Garvan 
Institute of Medical Research. Her interest is in how lymphocytes integrate 
signals to generate appropriate protective immunity. In particular, her group 
studies both patients with monogenic immunodeficiencies as well as 
mouse models of these conditions to dissect the intracellular signaling 
pathways that control lymphocyte differentiation and survival.  
 
 
 
Mark Febbraio 
Division Head, Diabetes & Metabolism Division,  
Garvan Institute, Sydney 
Professor Mark Febbraio is a Senior Principal Research Fellow of the 
NHMRC, is the Head of the Cellular and Molecular Metabolism Laboratory 
and Head of the Division of Diabetes & Metabolism at The Garvan 
Institute of Medical Research in Sydney, Australia. He is also the Chief 
Scientific Officer of N-Gene Research Laboratories Inc., a USA based 
Biotechnology Company. His research is focussed on understanding 
cellular and molecular mechanisms associated obesity and type 2 
diabetes and his aim is to develop novel drugs to treat metabolic disease. 
He has authored over 200 peer reviewed papers in leading journals. He 
has won prizes at international, national and institutional levels including 
the A K McIntyre Prize for significant contributions to Australian 
Physiological Science (1999), the Colin I Johnson Lectureship by the High 
Blood Pressure Research Council of Australia (2006) the ESA/ADS Joint 
Plenary Lecture (2009), the Sandford Skinner Oration (2011) and Eureka 
Scientific Prize Finalist (2013). He is on the Editorial Board of Diabetes, 
The American Journal of Physiology Endocrinology & Metabolism, and 
the Journal of Applied Physiology. Professor Febbraio is also dedicated  
to health and fitness and continues to complete in running races and  
multi-sport events.  
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David Gallego-Ortego 
 
David completed his PhD in 2008 at the Spanish National Research Council 
(CSIC), the largest research organization in Spain. David is a National Breast 
Cancer Foundation Fellow and is currently Group Leader of the Tumour 
Development lab within the Cancer Biology Division at the Garvan Institute of 
Medical Research. His career focus is to understand the mechanisms of 
tumour progression governed by pathways involved in mammary development. 
In the recent years he has developed a strong interest in the co-evolution of 
tumour cells with immune populations of the tumour  microenvironment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


