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*Program may be subject to change without prior notice.

DAY 1 - Thursday 25 August 2022 

 8.00AM BUS DEPARTS FROM BRISBANE 

10.00AM – 10.50AM REGISTRATION, MORNING TEA, POSTER SET UP 

10.50AM – 11.00AM Welcome 

Associate Professor Severine Navarro, ASI-QLD Councillor 

11.00AM – 11.30AM 

Sponsored by:  

BIG Plenary Lecture I  
Chair: Professor Matt Sweet 

Dr Kylie Quinn, RMIT University 
Age-related adaptations in T cells and the impact on T cell-based therapies 

11.30AM – 12.30AM 

Sponsored by: 

Postgraduate Session I 

Chair: Cheng Xiang Foo & Minh Dao Ngo 

Jennifer Stables, Mater Research Institute - UQ 
A heterozygous kinase-dead mutation of Csf1r results in a permissive environment 
for bone marrow donor cells to take up residence in multiple organs 

Kurt Giuliani, RB Clinical Unit, Faculty of Medicine, UQ / Pathology 
Queensland, Queensland Health 
Inflammasome signalling and interleukin-1β (IL-1β) sensitise the kidney to 
transforming growth factor (TGF)-β signalling induced fibrotic injury in the hypoxic 
milieu of chronic kidney disease (CKD) 

Selwin Samuel, Mater Research Institute - UQ 
Pathogen-associated molecular patterns produced by infectious microbes worsen 
neurogenic heterotopic ossifications after spinal-cord injury 

Karoline White, Institute for Molecular Bioscience, The University of 
Queensland 
Exploring connections between mitochondrial fission and lipid droplets in 
macrophage inflammatory and antimicrobial pathways 

12.30PM – 1.00PM 

Sponsored by:  

BIG Plenary Lecture II  

Chair: Dr Katharine Irvine 

Associate Professor Justine Mintern, Biochemistry and Pharmacology, 
The University of Melbourne 
Unexpected roles for ubiquitin in immunity    

https://www.pathtech.com.au/
https://www.corning.com/worldwide/en.html
https://www.transnetyx.com/


1.00PM – 3.00PM LUNCH & ROOM CHECK-IN 

3.00PM – 4.00PM 

Sponsored by: 

Postgraduate Session II 

Chair: Dana Lee & Sophia Hawas 

Jessica von Pein, Institute for Molecular Bioscience, The University of 
Queensland 
Development of dual single-cell RNA sequencing to characterize molecular 
mechanisms of the macrophage zinc toxicity antimicrobial response against 
intracellular E. coli 

Haressh Sajiir, Mater Research Institute - UQ 
Investigating the role of endogenous IL-22ra1 signalling in maintaining systemic 
metabolic homeostasis 

Fazeleh Etebar, Queensland University of Technology 
Microglia heterogeneity in different regions of the healthy mouse central nervous 
system 

Wanxiaojie Xie, School of Chemistry and Molecular Biosciences, The 
University of Queensland 
Anti-viral Protection of CD4+ T Cells Against Gamma-Herpesvirus Infection 

4.00PM – 5.00PM AFTERNOON TEA, FREE TIME & POSTERS 

5.00PM – 6.30PM 

Sponsored by: 

Poster Session  
(Light Refreshments and Drinks) 

6.30PM – 7.10PM 

Sponsored by: 

Jonathan Sprent Oration 

Chair: Professor Rajiv Khanna 

Professor Prue Hart, Telethon Kids Institute, University of Western 
Australia 

Letting the sunshine in: Benefits for our immune health 

7.10PM – 9.30PM CONFERENCE DINNER 

https://www.immunology.org.au/
https://www.johnmorrisgroup.com/
https://www.aust-biosearch.com.au/
https://www.biolegend.com/


*Program may be subject to change without prior notice.

DAY 2 - Friday 26 August 2022 

7.00AM – 8.30AM BREAKFAST 

8.30AM – 9.00AM 

Sponsored by: 

Postgraduate Plenary Lecture 

Chair: Associate Professor Severine Navarro 

Florent Ginhoux, Singapore Immunology Network (SIgN), Agency 
for Science, Technology and Research (A*STAR) 
Understanding Macrophage Heterogeneity 

9.00AM – 10.15AM 

Sponsored by: 

Early/Mid Career Researcher Session 

Chair: Dr Danielle Stanisic 

Associate Professor Kate Gartlan, QIMR Berghofer Medical 
Research Institute 
BATF is a potential therapeutic target in Graft-versus-Host disease following 
donor stem cell transplantation 

Dr Susan Millard, Mater Research Institute - UQ 
Macrophage fragmentation confounds analysis of single cell preparations 

Dr Ali Zaid, Menzies Health Institute Queensland (MHIQ), Griffith 
University 
N-linked glycans shape skin immune responses to Ross River virus infection

Dr Kaustav Das Gupta, Institute for Molecular Bioscience, The 
University of Queensland 
HDAC7 is an immunometabolic switch in macrophages, interpreting different 
types of danger to engage inflammatory versus antimicrobial responses 

10.15AM – 10.45AM MORNING TEA 

10.45AM – 11.30AM 

Sponsored by:
Biology at true resolution 
with 10x Genomics 

Hot Topics 

Chair: Associate Professor Raymond Steptoe 

Dr Arutha Kulasinghe, The University of Queensland Diamantina 
Institute, The University of Queensland 
A multi-omics approach for delineating tissue signatures of immunotherapy 
response 

Dr Quan Nguyen, Institute for Molecular Bioscience, The University 
of Queensland 
Single cell interaction atlas in skin cancer 

https://www.abcam.com/
https://www.mscience.com.au/
https://www.miltenyibiotec.com/AU-en/


11.30AM – 12.30PM 

Sponsored by: 

BIG Session I 

Chair: Professor Kate Stacey 

Professor Janet Davies, Queensland University of Technology, 
Metro North Health 
Queensland COVID-19 Vaccine (QoVAX) Program: statewide digitally-
integrated biobank and linked data repository to track COVID-19 vaccine and 
health outcomes 

Dr Snehlata Kumari, The University of Queensland Diamantina 

Institute, The University of Queensland 
Innate immune signalling pathways in regulating skin inflammation 

Associate Professor Severine Navarro, QIMR Berghofer Medical 
Research Institute 
Allergy and Tolerance Screening (ATLAS) Bioprocess: a novel screening 
platform for allergy biomarkers and tolerogenic compounds 

12.30PM - 1.30PM LUNCH 

1.30PM – 2.00PM 

Sponsored by: 

BIG ICON Lecture  

Chair: Dr Margaret Jordan 

Professor Gabrielle Belz, The University of Queensland Diamantina 
Institute, The University of Queensland 
Maintaining Homeostasis: Sensory Functions Linking Epithelial and Immune 
cells 

2.00PM – 3.00PM 

Sponsored by: 

BIG Session II 

Chair: Associate Professor Tony Kenna 

Professor Glen Ulett, Griffith University 
Regulatory crosstalk for resisting metal stress in pathogenic bacteria

Professor Sudha Rao, QIMR Berghofer Medical Research Institute 
Unravelling novel epigenetic mechanisms underpinning SARS-CoV-2 infection 
and implications for novel epi-therapies 

Professor Suresh Mahalingam, Menzies Health Institute 
Queensland (MHIQ), Griffith University 
Intranasal universal COVID-19 vaccine 

3.00PM – 3.15PM Prizes and Closing Remarks 

3.30PM BUS DEPARTS FROM SURFERS PARADISE TO BRISBANE 

https://www.sysmex-ap.com/
https://www.bdbiosciences.com/en-au
https://www.stemcell.com/
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Age-related adaptations in T cells and the impact on T cell-based therapies 

Dr Kylie Quinn 
RMIT University 

Ageing leads to the accumulation of unconventional differentiated T cell populations. One 
such cell type is the virtual memory T (TVM) cell, which are semi-differentiated but antigen-
naïve CD8 T cells. With increasing age, TVM cells exhibit increased survival compared to 
conventional naïve CD8 T cells (TN) and accumulate in number but become dysfunctional. 
Metabolic shifts were also observed, with memory phenotype cells such as TVM cells 
exhibiting increased mitochondrial load, spare respiratory capacity (SRC) and expression of 
the anti-apoptotic protein, Bcl-2, with increasing age, despite a marked reduction in classic T 
cell functions (proliferation, IFNg production and cytotoxicity). Increased SRC was 
associated with heightened sensitivity to IL-15 in both mouse and human CD8 T cells and 
blocking IL-15 in mice could reduce SRC in TVM cells. Our model therefore suggests that IL-
15 signalling supports metabolic shifts and increased cell survival in parallel to senescence-
driven reduction in T cell function. In ongoing work, we are using this model of T cell survival, 
function, metabolism and ageing to optimise chimeric antigen receptor T cell therapies for 
older patients. 

Dr Kylie Quinn is a Vice-Chancellor’s Research Fellow at RMIT University, where she heads 
the Ageing and Immunotherapies Group. After a PhD in New Zealand, she undertook post-
doctoral roles at the Vaccine Research Center/NIH, the University of Melbourne and Monash 
University, building her expertise in T cell biology, vaccine design and ageing. With a move 
to RMIT in 2019, she established a research program dissecting the impact of ageing on T 
cell immunity, with the aim of enhancing T cell-targeted therapies for older patients. One 
such therapy is chimeric antigen receptor T cell therapy (CTT) for haematological cancers. 
CTT can be remarkably successful for treating B cell haematological cancers in younger 
patients, but remission rates are lower, more variable and less durable for cancers that 
impact older patients. T cell populations shift in composition and quality with age, cancer and 
cancer treatments, leading to deficits in activation and expansion. Her work aims to identify 
the basis of these deficits and to reduce these barriers, to tailor CTT for older individuals. 
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Corning® Elplasia® Plates

Corning® CoolProducts
Alcohol-free cell freezing containers with various colors
 - A new and improved way to freeze your cells

Sample Temperature Management

Minimize contamination risk

CoolRack® & CoolSink® ensure uniform temperature 

across all samples

Variety of sizes to suit all temperature sensitive applications

Please contact us at CLSANZ@corning.com for information on any of the Corning brands.

What’s New 
at Corning Life Sciences

Corning® Matrigel® 
Solubilised basement membrane preparation extracted from 

Engelbreth- Holm- Swarm (EHS) mouse sarcoma

Effective for attachment & differentiation of both normal & 

transformed anchorage dependant  epithelioid & other cell types

Protein determined by Lowry method

Create uniform spheroid formation at large volumes with a 
simple and easy to use “plug and play” protocol

No rinsing required prior to seeding

Generate and culture spheroids in one plate – for up to 21 or 
more days

Highly reproducible bulk spheroid formation across microcavity 
wells – from 79 to 15,000+ spheroids per well

Culture a high density of spheroids in one plate under one culture 
condition

Increased signal per well without an increase in spheroid size

Corning® Cell Counter
No expensive ongoing consumables 

Count cells in a flash (3 seconds!)

Easy to use, fast & accurate

Accessible data, anywhere, anytime



A heterozygous kinase-dead mutation of Csf1r results in a permissive environment 

for bone marrow donor cells to take up residence in multiple organs. 

Jennifer Stables1, Kim Summers1, Katharine Irvine1 and David Hume1 

1. Mater Research Institute, The University of Queensland.

Colony Stimulating Factor 1 Receptor (CSF1R) signalling is crucial for the differentiation, 

maintenance, and proliferation of tissue resident macrophages. In 2011 it was identified that 

a group of patients with early-onset dementia had heterozygous point mutations in CSF1R. 

Now referred to as CSF1R-related leukoencephalopathy, the mutations typically occur in the 

tyrosine kinases domain of the receptor, preventing autophosphorylation and the activation 

of downstream signalling. 

To model the disease in a preclinical setting, we created a novel mouse model with a single 

copy of a human equivalent CSF1R mutation. We altered amino acid 631 in mouse CSF1R 

from glutamic acid to lysine (Csf1r-E631K). Mice with the heterozygous mutation 

(Csf1rE631K/+) have no overt brain pathology. However, like patients, they have reduced 

numbers of microglia throughout the brain compared to wild-type (Csf1r+/+) littermates. Their 

microglia have reduced dendritic arborisation and increased soma size, indicating an 

activated phenotype. 

Postnatal expansion of tissue-resident macrophages is dependent upon CSF1R and is 

defective in the Csf1rE631K/+  mice.  We hypothesised that Csf1r+/+ macrophages would have 

a competitive advantage over Csf1rE631K/+ macrophages if injected postnatally.  To test this, 

Csf1r-E631K x Csf1r-EGFP were injected intraperitoneally at P0 with wild-type bone marrow 

from Csf1r-FusionRed donors. 3 weeks post-transplant RFP+ donor-derived macrophages 

were detected in the peritoneal lavage, and regions of the adrenals, liver, lung, gut, spleen, 

and testes of Csf1rE631K/+ mice. It is possible these tissues may be repopulated by donor cells 

over a longer timeframe. No donor-derived cells were present in Csf1r+/+ mice injected with 

Csf1r-FusionRed marrow cells. RFP+ cells were not observed in the kidney or brain in either 

genotype, apart from the pituitary of Csf1rE631K/+ mice. These findings indicate that the Csf1r-

E631K mutation results in a permissive environment in which wild-type bone marrow donor 

cells can compete effectively to take up residence in some, but not all tissues. 



Inflammasome signalling and interleukin-1β (IL-1β) sensitise the kidney to transforming 
growth factor (TGF)-β signalling induced fibrotic injury in the hypoxic milieu of chronic 
kidney disease (CKD) 

Kurt T.K. Giuliani1,2,3, Rebecca L. Johnston4, Purba Nag1,2, Anca Grivei1,2, Monica S.Y. Ng1,2,3,5,6, 
Xiangju Wang 1,2, Jacobus Ungerer2,3, Nicola Waddell4, Josephine M. Forbes3,7, Helen G. 
Healy1,2,3, Andrew J. Kassianos1,2,3 

1. Kidney Health Service, Royal Brisbane and Women's Hospital, Brisbane, Queensland, Australia

2. Conjoint Internal Medicine Laboratory, Chemical Pathology, Pathology Queensland, Brisbane,
Queensland, Australia

3. Faculty of Medicine, University of Queensland, Brisbane, Queensland, Australia

4. Medical Genomics, QIMR Berghofer Medical Research Institute, Brisbane, QLD, Australia

5. Institute for Molecular Bioscience, University of Queensland, Brisbane, Queensland, Australia

6. Department of Nephrology, Princess Alexandra Hospital, Brisbane, Australia

7. Mater Research Institute, University of Queensland, TRI, Brisbane, Queensland, Australia

Background: Chronic kidney disease (CKD) affects over 1 in 10 Australians. Hypoxia and 
inflammation are key mechanisms in the progression of CKD to fibrosis. Animal studies have 
implicated inflammasomes as crucial drivers of this pathobiology. We previously reported NLRP3-
inflammasomes are activated in a human in vitro co-culture model, with conventional dendritic cells, 
CD1c+ cDC2 and proximal tubule epithelial cells (PTEC). Here we report the activation of this 
inflammasome signalling axis sensitises kidney cells to fibrotic insult.  

Methods: Ex vivo patient-derived PTEC were cultured under normoxic (21% O2) or hypoxic (1% 
O2) conditions in the absence or presence of CD1c+ cDC2, or recombinant human IL-1β (rIL-1β). 
Co-cultures were assessed for cytokine release by cytokine bead array (CBA). Primary human PTEC 
cultures were analysed for transcriptomic (RNA-sequencing) and protein expression profiles (flow-
cytometry, Immunoblotting). Pathways of interest were validated in human PTEC within fibrotic 
kidney tissue by in situ immunofluorescence.  

Results: CBA of hypoxic co-cultures revealed a significant increase in IL-1β release that was 
attenuated by the NLRP-inhibitor, MCC950. Intracellular staining revealed that IL-1β was limited to 
CD1c+ cDC2. Transcriptomic assessment revealed a discrete gene expression profile distinct in 
hypoxic human primary PTEC treated with rIL-1β. Gene set enrichment analysis with identifying 
“MAPK signalling” and “Cell cycle” as the top-ranked biological pathways. Protein profiling of 
hypoxia+rIL-1β-treated PTEC showed significantly upregulated IL-1R1 (CD121a) and TGF-β 
receptor 1 (TGFβR1) expression compared with control treatments. In line with these in vitro findings, 
in situ immunolabelling of human fibrotic/inflammatory kidney tissue revealed elevated PTEC 
expression of IL-1R1 and TGFβR1 compared with non-fibrotic kidney tissue. 

Conclusions: We identify a complex pro-fibrotic mechanism whereby hypoxia in combination with 
inflammasome activation and IL-1β/IL1R1 signalling triggers sensitisation of PTEC to TGF-β through 
upregulation of TGFβR1. These findings offer a novel inflammasome-fibrosis signalling axis within 
the kidney for combinational targeting in human CKD. 



1 

Pathogen-associated molecular patterns produced by infectious microbes worsen 
neurogenic heterotopic ossifications after spinal-cord injury 

Selwin Samuel1, Hsu-Wen Tseng1, Marjorie Salga2, Whitney Fleming1, Francois Genet2, Kylie 
Alexander1 and Jean-Pierre Levesque1 

1Mater Research Institute, The University of Queensland, Brisbane, Australia 
2Department of Physical Medicine and Rehabilitation, Raymond Poincaré Hospital, Garches, 
France 

Neurogenic heterotopic ossifications (NHOs) are pathological bone formations that develop in 
periarticular muscles after spinal-cord injury (SCI), traumatic brain injury (TBI) or stroke. As its 
pathophysiology is still obscure, there is an urgent need to understand the factors that 
contribute to this pathology. We have established a mouse model for NHO by combining a 
complete spinal-cord transection together with an intramuscular injection of cardiotoxin into 
the hamstring muscles to cause muscle injury. Using this model, we have been able to identify 
numerous pathways that trigger NHO formation. 

Retrospective studies have demonstrated that prevalence of NHO is higher in patients with 
concomitant infections particularly urinary tract infections and pneumonia. To demonstrate a 
direct link between infections and enhanced NHO formation, we employed purified pathogen-
associated molecular patterns (PAMPs). For this, C57BL/6 mice were subjected to a complete 
spinal-cord transection between T11-T13 vertebrae, followed by an intramuscular injection of 
cardiotoxin in the hamstring muscles. Mice additionally received intraperitoneal injections of 
purified PAMPs in different dosages, while control mice were injected with the vehicle. At 7- 
and 21-days post-surgery, NHO volumes were quantified using micro-computed tomography 
(µCT).  

Bacterial PAMPs such as lipoteichoic acid (LTA) – TLR2 (Toll-like receptor-2) ligand, 
Pam2CSK4 - TLR2/6 ligand, GlcC14C18 – Mincle ligand, viral PAMPS such as Gardiquimod 
(TLR7/8 ligand), Poly(I:C) (TLR3, RIG1, MDA5 and PKR ligand), and a fungal PAMP Zymosan 
– Dectin1/2, TLR2/6 ligand significantly increased NHO volumes when compared to control
mice. In support of these findings, receptors for aforementioned PAMPs were expressed by
sorted muscle macrophages and/or fibro-adipogenic progenitors.

These data illustrate that PAMPs exacerbate NHO development in mice. Our data are 
consistent with previous retrospective studies showing higher prevalence of NHO in SCI 
patients with infections. This work highlights the necessity to increase microbe vigilance and 
prophylaxis to reduce incidence of NHO in victims of SCI or TBI. 



Exploring connections between mitochondrial fission and lipid droplets in macrophage 
inflammatory and antimicrobial pathways. 

Karoline D. White1,2, Syeda Farhana Afroz1,2, James E.B. Curson1,2, Divya Ramnath1,2,  Kaustav 
Das Gupta1,2, Robert G. Parton1, Matthew J. Sweet1,2.  

1. Institute for Molecular Bioscience (IMB), The University of Queensland, Australia.
2. Centre for Inflammation and Disease Research, Institute for Molecular Bioscience (IMB), The
University of Queensland.

Mitochondria and lipid droplets (LD) are becoming increasingly recognised for their roles in 
macrophage functions and innate immunity. Mitochondria are dynamic organelles that undergo 
fragmentation (fission) as well as forming fused networks (fusion), with these states affecting cellular 
metabolism. LDs are vital in cellular metabolism and have roles in both inflammatory and 
antimicrobial processes. Mitochondria and LDs interact during cell metabolism, demonstrating that 
these organelles have an intimate relationship. This study aims to investigate the relationship 
between mitochondrial fission and LDs in innate immunity. Here we demonstrate that 
lipopolysaccharide (LPS) induces mitochondrial fission and LD synthesis in mouse bone marrow-
derived macrophages (BMM). To determine whether there is a link between fission and LD formation 
in BMM, mitochondrial fission was antagonised by silencing Drp1, which encodes a GTPase that is 
essential for this response. Inhibition of fission abrogated LPS-induced LD formation, indicating that 
LPS-inducible LD formation requires fission. The signalling mechanism(s) that connect LPS-
inducible mitochondrial fission and LD formation are poorly understood. One potential candidate is 
the lysine deacetylase HDAC7, which is essential for Toll-like receptor (TLR)-inducible glycolysis 
and mitochondrial fission in macrophages. Thus, I investigated whether HDAC7 is also required for 
TLR-inducible LD formation, finding that LPS-inducible LD formation was abrogated in Hdac7-
deficient BMM. These results collectively link TLR4-dependent mitochondrial fission to LD formation 
in macrophages. In infection studies, challenge with Escherichia coli (E. coli) increased both 
mitochondrial fission and LD formation in BMM. Interestingly, infection with Salmonella enterica 
serovar Typhimurium (S. Typhimurium) did not induce mitochondrial fission, however LD formation 
was still initiated. This suggests that S. Typhimurium may manipulate the mitochondrial fission-LD 
axis, for example promoting fission-independent LD formation. These data have paved the way for 
further investigation into the signalling pathways through which HDAC7, DRP1 and mitochondrial 
fission induce LD formation, and subsequent inflammatory and antimicrobial processes. 
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. . .SO THE ONLY THING 
BETWEEN YOU AND YOUR 
NEXT BIG BREAKTHROUGH 
IS THE RIGHT IDEA.

• Over 33 million samples processed

• 5 minutes average order time

• 99.97% Accuracy 

• Whole genome sequencing

• Fully interactive bioimformatics

• Enjoy clean, concise interactive 
results in two weeks

• Ensure reproducible results

• Confirm the background of lines 
imported from collaborators

• Backcross in half the time with lower  
costs using speed congenics

Contact your local rep:
Martine Smale
msmale@transnetyx.com
+61 408 054 095
Or visit Transnetyx.com. 



Unexpected roles for ubiquitin in immunity 

Associate Professor Justine Mintern 
Biochemistry and Pharmacology, 
The University of Melbourne 

Initially viewed as a simple “degradation tag”, ubiquitin (Ub) is now recognised as a 
sophisticated post-translational platform with diverse roles in protein fates. Ubiquitination can 
impact protein transcription, translation, trafficking and turnover. For plasma membrane 
proteins, Ub can alter expression at the cell surface with important functional consequences. 
In immune cells, plasma membrane proteins are highly important. They function to transmit 
signals from inflammatory stimuli, detect pathogens, present material from invading 
pathogens or tumours, guide cell migration and stimulate, or inhibit, immune functions in 
other cells. Therefore, ubiquitination and regulation of immune cell surface proteins is critical 
for immunity. Little analysis of ubiquitination has been undertaken in primary immune cells 
that offer insight into specialised pathways of fundamental biology. CI Mintern leads one of 
the few laboratories worldwide studying ubiquitination in primary immune cells. With recent 
corresponding author manuscripts in Science and Nature Communications CI Mintern has 
made landmark discoveries of ubiquitination in adaptive immunity. She has described its role 
in promoting unprecedented forms of immune cell communication, development, and its 
contribution to vaccination. She has used proteomics to identify new substrates of 
membrane protein ubiquitination in primary immune cells and using CRISPR/Cas9 screening 
has identified ubiquitin like protein 3 (UBL3) as a new participant in ubiquitination in mouse 
and human immune cells. 

Associate Professor Justine Mintern is an Australian Research Council Future Fellow and 
heads the Vaccine Biology laboratory in the Department of Biochemistry and Molecular 
Biology at the University of Melbourne and the Bio21 Molecular Science and Biotechnology 
Institute, Melbourne Australia. Justine completed her PhD at the Walter and Eliza Hall 
Institute, Australia and undertook postdoctoral research at Harvard Medical School (Boston, 
USA) and the Whitehead Institute for Medical Research (Boston, USA) before returning to 
The University of Melbourne, Australia to head her own laboratory. Justine’s research 
dissects the molecular pathways involved in promoting effective immune responses. She 
has made discoveries that have advanced understanding of antigen presentation and 
dendritic cell biology. Justine has authored over 100 publications and receives funding from 
the Australian Research Council and National Health and Medical Research Council. She is 
an Editor for Molecular Immunology. 
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John Morris Group distributes quality scientific instruments in Australia and New Zealand. 
We offer locally stocked products, low prices, quick delivery and factory trained service specialists. 

www.johnmorrisgroup.com

A Family Tradition of Helping You
Succeed With Technology

John Morris Group is proud to support the 
QIMR Berghofer Medical Research Institute 
21st Annual BIG Retreat, the Brisbane Im-
munology Group and the Australian and New 
Zealand Society for Immunology.

In 2022 we are celebrating 70 years of sup-
plying, installing and servicing high quality 
equipment.

1300 501 555

Preventative Maintenance Options

100% Australian Owned

Local Product Warranty

ISO 9001 Certified

National Install & Service Network



Development of dual single-cell RNA sequencing to characterize molecular 
mechanisms of the macrophage zinc toxicity antimicrobial response against 
intracellular E. coli 
Jessica B. von Pein1,2, Stacey B. Andersen3,4, Jon Xu3,4, Claudia J. Stocks1,2,5, Nicholas D. 

Condon1, Nathan Palpant1, Christian Nefzger1, Minh-Duy Phan5,6, Kate M. Peters5,6, Ronan 

Kapetanovic1,2,5, Mark A. Schembri5,6 and Matthew J. Sweet1,2,5. 

1. Institute for Molecular Bioscience (IMB), The University of Queensland

2. IMB Centre for Inflammation and Disease Research, The University of Queensland

3. Genome Innovation Hub, The University of Queensland

4. UQ Sequencing Facility, The University of Queensland

5. Australian Infectious Diseases Research Centre, The University of Queensland

6. School of Chemistry and Molecular Biosciences, The University of Queensland

Uropathogenic E. coli (UPEC) is the primary cause of urinary tract infections, one of 
the most common bacterial infections. During infection, macrophages can manipulate 
nutrient availability to either starve or toxify microorganisms with trace elements as 
opposing antimicrobial strategies. Macrophages deploy zinc toxicity against 
intracellular bacteria during infection, but molecular mechanisms involved are 
poorly understood. Here, mechanisms of the zinc toxicity response in human 
macrophages were investigated. In an inducible system in THP-1 macrophage-like cells, 
ectopic expression of the zinc exporter SLC30A1 resulted in its localisation to 
compartments containing zinc-stressed E. coli and increased killing of intracellular 
bacteria. The zinc toxicity response in HMDM was variable between donors, and 
between individual cells within whole human monocyte-derived macrophage (HMDM) 
populations. This heterogeneity was exploited for gene discovery, through the 
development of a high-throughput dual single-cell RNA sequencing platform to assess 
both host and bacterial transcriptomes associated with the HMDM zinc toxicity 
response. This unique approach, which incorporates an E. coli reporter strain that expresses 
GFP constitutively and mCherry when bacteria encounter zinc stress, allowed us to 
match individual HMDM transcriptomes with intracellular zinc-stressed E. coli, thus 
revealing host genes associated with the zinc toxicity response. Using these methods, 
heterogeneity of the zinc toxicity response across whole HMDM populations was 
validated, with a small population of HMDM harbouring intracellular zinc-stressed E. coli. 
Clustering and differential gene expression analyses confirmed that macrophage 
populations delivering the zinc toxicity response are enriched for pathways associated 
with zinc ion homeostasis and identified numerous candidate genes as potential 
regulators of the zinc toxicity response. 

These include MT1H, MT1G, SLC30A4 and TPT1. Ongoing studies are assessing the 
role(s) of these candidate genes in the macrophage zinc toxicity response. Such knowledge 
may ultimately guide the development of host-directed therapies for the treatment of 
antibiotic-resistant bacterial infections. 



Investigating the role of endogenous IL-22ra1 signalling in maintaining systemic metabolic 
homeostasis 
 
Haressh Sajiir1, Kuan Yau Wong1, Alexandra Mueller1, Sahar Keshvari1, Ran Wang1, Percival Wiid1, 
Graeme Macdonald2, John Prins3, Michael A.McGuckin3, Sumaira Z. Hasnain1,4 

1. Mater Research Institute – University of Queensland, Qld, Australia. 
2. Princess Alexandra Hospital, Qld, Australia. 
3. University of Melbourne, Vct, Australia. 
4. Australian Infectious Diseases Research Centre, Qld, Australia. 
 
 
We discovered that the cytokine interleukin-22 (IL-22) is an efficient natural inhibitor of cellular stress 
and exogenous IL-22 improved insulin quality in pancreatic beta-cells in preclinical models of Type 
2 diabetes [1]. Importantly, IL-22 completely restored glucose tolerance, suppressed fasting 
hyperinsulinaemia/hyperproinsulinaemia, and restored insulin sensitivity in obese animals [1]. 
Moreover, metabolic improvements were accompanied by significant improvements in circulating 
triglycerides, liver function (AST:ALT ratio) and a reduction in hepatic lipid accumulation. Whilst the 
IL-22 receptor, IL-22RA1 is highly expressed in the pancreas and liver, the endogenous role of this 
receptor remains elusive in these tissues.  
 
To explore this, we generated tissue specific IL-22ra1 knockout mice lacking the receptor in 
pancreatic beta-cells (Il-22ra1fl/fl x Ins2Cre:  IL-22ra1b-cell -/-) and hepatocytes (Il-22ra1fl/fl x AlbCre:  IL-
22ra1Hep -/-). We then assessed their metabolic phenotype including glycaemic control, hepatic lipid 
accumulation, and hepatic markers of cellular stress, lipid, and glucose metabolism with age or with 
obesity.   
 
We discovered that animals lacking IL-22ra1 signaling in pancreatic beta cells developed 
hyperglycemia with age. These animals had defective insulin secretion (decreased total insulin 
biosynthesis and increased proinsulin secretion) which was exacerbated when animals were put on 
a high fat diet. Interestingly, there was a significant increase in hepatic inflammation and cellular 
stress in the absence of pancreatic beta cell IL-22ra1 signaling.  
 
For the first time, we demonstrate that local endogenous IL-22 secretion in pancreatic beta cells 
maintains insulin biosynthesis. Moreover, our work highlights the importance of the pancreatic-beta 
cell-liver axis as the absence of pancreatic IL-22ra1 signaling leads to a marked increase in liver 
inflammation and cellular stress. 
 
References: 
 
1. Hasnain, S.Z., et al., Glycemic control in diabetes is restored by therapeutic manipulation of 

cytokines that regulate beta cell stress. Nat Med, 2014. 20(12): p. 1417-26. 

 



Microglia heterogeneity in different regions of the healthy mouse central nervous system 

 

Fazeleh Etebar1, Damien Harkin2, Paul Whatmore3, Samantha Dando1 

1. Centre for Immunology and Infection Control, School of Biomedical Sciences, Faculty of 
Health, Queensland University of Technology, Brisbane, QLD, Australia 

2. Centre for Vision and Eye Research, School of Biomedical Sciences, Faculty of Health, 
Queensland University of Technology, Brisbane, QLD, Australia 

3. eResearch Office, Division of Research and Innovation, Queensland University of 
Technology, Brisbane, QLD, Australia 

 

The central nervous system (CNS) comprises highly specialised and functionally distinct tissue regions; 
however, little is known about how resident immune cells (microglia) are adapted to different regions 
of the neural parenchyma. This study investigated the heterogeneity of microglia within different 
neuroanatomical regions of the healthy adult mouse CNS. Microglia were isolated from the olfactory 
bulbs, cortex, hippocampus, cerebellum, and retina from 8-week-old female C57Bl/6J mice using FACS 
and processed for bulk- and single cell-RNA sequencing. Bulk RNA-sequencing revealed that microglia 
clustered into three distinct transcriptomic profiles: (i) cortical and hippocampal microglia; (ii) olfactory 
bulb and cerebellar microglia; and (iii) retinal microglia. scRNAseq further identified unique microglia 
clusters within the sampled neuroanatomical regions. These included: (i) homeostatic microglia; (ii) 
interferon-enriched microglia; (iii) chemokine-enriched microglia; and (iv) Apolipoprotein-enriched 
microglia. These clusters were spatially validated in brain tissue sections using immunofluorescent 
staining and confocal microscopy. Having shown that microglia isolated from different regions of the 
healthy CNS were transcriptionally heterogeneous, we next examined the phenotype and function of 
these microglia populations. Sholl analysis of microglia in Cx3cr1-gfp/+ mice (n=6) demonstrated that 
cerebellar and retinal microglia had fewer intersections and longer processes compared to other 
microglia types, and olfactory bulb microglia displayed the highest ramification index (p<0.05). 
Olfactory bulb microglia also demonstrated the greatest capacity to phagocytose E. coli bioparticles in 
vitro. Taken together, we demonstrate that microglia in different regions of the healthy mouse CNS are 
phenotypically, transcriptionally, and functionally heterogeneous, suggesting that these resident 
macrophages are highly adapted to their microenvironment. 

 



Anti-viral Protection of CD4+ T Cells Against Gamma-Herpesvirus Infection 
Wanxiaojie Xie1, Kimberley Bruce1, Philip G. Stevenson1 and Helen E. Farrell1. 

1. School of Chemistry and Molecular Biosciences, University of Queensland, Brisbane, Australia. 

 

 

Epstein-Barr virus (EBV) is a gamma-herpesvirus that causes chronic infections and cancers in 

immunocompromised hosts. There is no approved vaccine. Like all herpesvirus, EBV evades CD8 

immune control via downregulation of MHCI. Immunodeficient patients lacking CD4+ T cells or NK 

cells rather than CD8+ T cells are most susceptible to EBV infection, but how these cells facilitate 

virus clearance in vivo is unclear. Murid herpesvirus-4 (MuHV-4) lung infection provides a useful 

setting to dissect host immune responses to gamma-herpesvirus control. Our previous studies 

demonstrated the indirect MuHV-4 control of CD4+ T cells through their engagement with local 

antigen presenting cells (APC). Here, we investigated the antiviral mechanism behind this interaction, 

focussing on the role of IFNγ. We compared MuHV-4 lung infection of CD11ccreIFNγR1f/f mice, for 

which the IFNγ receptor was selectively depleted from CD11c+ cells, with CD11ccre- littermates. 

Infection readouts included longitudinal comparisons of virus clearance together in situ recruitment 

of immune cells to infected foci. 

Results showed that CD11c+ IFNγ receptor engagement was important for MuHV-4 clearance and 

for promoting NK cells recruitment to infected foci. NK cell depletion and IFNγ neutralization 

normalised lung titres between cre+ and cre- mice, demonstrating NK cell effector function is linked 

to IFNγ engagement by CD11c+ cells. CD4+ T cell depletion also normalised virus titres, and despite 

robust recruitment of CD8+ T cells to infected foci, MuHV-4 control was diminished. Taken together, 

we propose that CD4+ T cells are responsible for IFNγ engagement of CD11c+ APC which drives NK 

cells recruitment to foci of lung infection for effective MuHV-4 containment. CD8+ T cells also 

contributed to infection control but also dependent on CD4+ T cells for their effector function. 

In summary, our results unveil the central role of CD4+ T cells in coordinating an effective immune 

response against a CD8-evasion pathogen like MuHV-4. 
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Letting the sunshine in: Benefits for our immune health 

Professor Prue Hart 
Telethon Kids Institute 
University of Western Australia 

There are both risks and benefits from sun exposure. Sun exposure, especially sunburn, 
increases the risk of skin cancer in fair-skinned individuals. There are however many 
benefits from sun exposure for our immune and general health. UVB phototherapy has been 
used for decades by dermatologists to treat inflammatory skin conditions but the benefits of 
UVB phototherapy are not only skin deep. UVR-induced immunosuppression is important in 
immune homeostasis in healthy people and can also be harnessed to treat systemic/internal 
diseases. Positive outcomes have been measured for participants receiving narrowband 
UVB phototherapy to dampen or delay the onset of multiple sclerosis. Narrowband-UVB 
phototherapy decreased the rate of mortality in high-risk, hospitalised patients with COVID-
19. Mechanisms of systemic immunomodulation by UV radiation are many, including a
priming effect on haematopoietic cells for a dampened response upon subsequent
activation. Vitamin D deficiency has been associated with the incidence of some
autoimmune conditions. However, vitamin D supplementation has little proven effect in
systemic immune conditions and thus, vitamin D deficiency is generally considered not
causal but a biomarker of low sun exposure. Moderate sun exposure is necessary for
immune equilibrium and optimal immune health.

Prue Hart is a University of Queensland graduate and completed her PhD under the 
supervision of Professors LW Powell and J Halliday. Prue was a member of the NHMRC 
Fellowships scheme for 22 years. She is currently a Principal Research Fellow at the 
Telethon Kids Institute, Perth and an Adjunct Professor at the University of Western 
Australia.  Her research interests include cellular immunology and inflammation control. Prue 
has run an NHMRC-funded trial of UVB phototherapy for people with their first demyelinating 
disease, an early form of multiple sclerosis. This trial follows 20 years of basic research 
investigating the mechanisms by which UV radiation is immunomodulatory. Since 2011, 
Prue has twice been invited to write for Nature Reviews Immunology. 
The talk with cover the background to establishing a trial of UVB phototherapy for the 
earliest form of multiple sclerosis. Outcomes will be presented and importantly the 
suggested mechanisms of action. The talk will focus on the immune cells and immune 
mediators that may be responsible for altering the course of this autoimmune disease. 
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Understanding Macrophage Heterogeneity 

Florent Ginhoux 
Singapore Immunology Network (SIgN), 
Agency for Science, Technology and Research (A*STAR) 

Resident tissue macrophages (RTMs) have a broad spectrum of immune- and non-immune-
related tissue-supporting activities. The roots of this heterogeneity and versatility are only 
beginning to be understood. Here, we propose a conceptual framework for considering the 
RTM heterogeneity that organizes the factors shaping RTM identity within four cardinal 
points: (1) ontogeny and the view that adult RTM populations comprise a defined mixture of 
cells that arise from either embryonic precursors or adult monocytes; (2) local factors unique 
to the niche of residence, evolving during development and aging; (3) inflammation status; 
and (4) the cumulative effect of time spent in a specific tissue that contributes to the resilient 
adaptation of macrophages to their dynamic environment. 

Florent Ginhoux graduated in Biochemistry from the University Pierre et Marie CURIE 
(UPMC), Paris VI, obtained a Masters degree in Immunology from the Pasteur Institute in 
2000 and his PhD in 2004 from UPMC, Paris VI. As a postdoctoral fellow, he joined the 
Laboratory of Miriam Merad in the Mount Sinai School of Medicine (MSSM), New York, 
where he studied the ontogeny and the homeostasis of cutaneous dendritic cell populations, 
with a strong focus on Langerhans cells and Microglia. In 2008, he became an Assistant 
Professor in the Department of Gene and Cell Medicine, MSSM and member of the 
Immunology Institute of MSSM. He joined the Singapore Immunology Network (SIgN), 
A*STAR in May 2009 as a Junior Principal Investigator and became Senior Principal 
Investigator in 2014. He joined the EMBO Young Investigator (YIP) program in 2013 and is a 
Web of Science Highly Cited Researcher since 2016. He is also an Adjunct Visiting 
Associate Professor in the Shanghai Immunology Institute, Jiao Tong University, in 
Shanghai, China since 2015 and Adjunct Associate Professor in the Translational 
Immunology Institute, SingHealth and Duke NUS, Singapore since 2016. He is now a 
Laboratory Director in Gustave Roussy focusing on pediatric cancers and the role of myeloid 
cells in tumor progression and became an EMBO member in 2022. 
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BATF is a potential therapeutic target in Graft-versus-Host disease following donor 
stem cell transplantation 

Associate Professor Kate Gartlan 
QIMR Berghofer Medical Research Institute 

Bone marrow/stem cell transplantation (SCT) from an allogeneic donor (allo-SCT) is an 
essential curative treatment for high-risk blood cancers, however its application is limited by 
serious complications such as graft-versus-host disease (GVHD) and infection. GVHD is 
donor T cell-mediated disease driven by the recognition of allo-antigen in healthy recipient 
tissues and pro-inflammatory T cell differentiation pathways. Despite the use of 
immunosuppressive therapies, GVHD is common, often resulting in significant tissue 
damage and major impacts on mortality and quality-of-life. Whilst GVHD is initiated by 
recipient antigen presenting cell (APC) activation and alloantigen presentation, subsequent 
donor APC engraftment and alloantigen presentation further amplifies pathogenic donor T 
cell responses and GVHD tissue damage. We and others have demonstrated this process is 
driven in the gastrointestinal tract by BATF-dependent GM-CSF secretion by donor CD4+ T 
cells,1,2 which increases both the frequency and quality of allo-antigen presentation, and gut 
GVHD. However, the role of BATF in CD8+ T cells in this setting is yet to be described. Here 
we utilised murine models of allo-SCT to delineate these effects, identifying a fundamental 
dependence on BATF for pathogenic CD8+ T cell function in GVHD. These data suggest the 
transcription factor BATF and its upstream regulators as therapeutic targets in GVHD 
prevention/treatment and potential strategies will be discussed. 

1. Ulrich E, et al. J Clin Invest. 2018;128(3):916-930. 2. Gartlan KH, et al. Blood Adv. 2019
Oct 8;3(19):2859-2865.

A/Prof Kate Gartlan is an immunologist with a strong interest in inflammatory diseases and 
extensive experience using in vivo models to investigate inflammation and cellular immunity. 
She has trained in a range of world-class research environments in Australia and abroad, 
including the University of Oxford (UK), the Fred Hutch CRC (Seattle, USA), WEHI, Burnet 
Institute, Monash University and QIMR Berghofer. In 2019, she established the 
Immunopathology Laboratory at QIMRB, where her research is focussed on cytokines and 
adaptive immune polarisation in disease settings such as graft-versus-host disease (GVHD), 
cancer, autoimmunity and infection. She has led and published a series of studies 
characterising the role of inflammatory cytokines in donor stem cell transplant (including IL-
22, IL-17, IL-6 & GM-CSF). A/Professor Gartlan has developed expertise in stem cell 
transplant biology, murine models of GVHD, engraftment as well as translational research 
experience through participation in multiple interventional clinical studies. Her work in this 
area has led to collaborations in both academia and industry to investigate novel approaches 
to modulating inflammatory responses. 



Macrophage fragmentation confounds analysis of single cell preparations 

Dr Susan Millard 
Mater Research Institute - UQ 

Presenting Author: Susan M Millard 
Contributing Authors: Ostyn Heng, Khatora S Opperman, Anuj Sehgal, Katharine M Irvine, 
Simranpreet Kaur, Cheyenne J Sandrock, Andy C Wu, Graham W Magor, Lena Batoon, Andrew 
C Perkins, Jacqueline E Noll, Andrew CW Zannettino, David P Sester, Jean-Pierre Levesque, 
David A Hume, Liza J Raggatt, Kim M Summers, Allison R Pettit 

Elucidation of the molecular signatures that define hematopoietic tissue resident 
macrophage specialisation has been challenging. There are no validated markers that 
differentiate the specialised macrophage subsets in bone marrow (BM) that support 
erythropoiesis, bone homeostasis and hematopoietic stem cell (HSC) niches. Furthermore, 
different methodological approaches suggest vastly different BM macrophage frequency. 
Imaging flow cytometry demonstrated that macrophage membrane marker and cytoplasmic 
reporter staining in BM cell suspensions was derived from membrane-bound subcellular 
remnants associated with unrelated cell types. Accordingly, depletion of macrophages 
resulted in a concurrent loss of F4/80 staining on other cell types. Recognition of 
macrophage remnants allows a unified interpretation of previously discordant data, with 
predicted outcomes including under representation of intact macrophages in single cell 
preparations, misattribution of macrophage identity to other cells and misattribution of 
macrophage-expressed genes to non-macrophage cells. A comprehensive flow cytometry 
panel allowed analysis of all mature leucocytes, red blood cells and hematopoietic stem and 
progenitor cells (HSPC), along with macrophage markers, in mouse BM, spleen and lymph 
node. A definitive population of intact macrophages was absent from these tissues. RNASeq 
data from a presumptive BM macrophage population revealed an example of misattribution 
of macrophage identity to neutrophil precursors. Published single cell RNASeq datasets 
contain similar examples. Of note, HSC-associated detection of a Siglec1(CD169)-reporter 
as well as anti-F4/80 and VCAM-1 staining were entirely attributable to membrane-bound 
subcellular remnants. Macrophage remnant profile varied by both hematopoietic tissue and 
cell type, with Siglec1 deficiency resulting in a marked reduction in F4/80 staining on HSPC 
and neutrophils, but not lymphocytes. Distinct marker expression on macrophage subsets 
within spleen verified that the profile of remnant binding reflected in vivo cell-cell interactions. 
Appreciation of macrophage fragmentation and remnant adherence allows for unified 
interpretation of data acquired by varied methodological approaches and may provide 
opportunities for novel biological insights. 

Dr Millard is a member of the Bone and Immunology Research Group at Mater Research 
Institute-The University of Queensland (UQ). She completed a PhD in 2006 at University of 
Adelaide and subsequently undertook postdoctoral research in at UCSF before returning to 
Australia. Her interests have focused on the dynamic environment of bone and bone marrow. 
These interests have been furthered through the use of transgenic approaches to understand the 
influence of cellular signaling pathways in osteoblasts, investigations into cell therapies for 
treatment of bone disease, and a more recent emphasis on understanding myeloid cell 
contributions to bone regeneration, bone diseases, and hematopoietic stem cell transplantation 



N-linked glycans shape skin immune responses and disease outcome after infection
with Ross River virus

Dr Ali Zaid 
Menzies Health Institute Queensland (MHIQ), Griffith 
University 

Arthritogenic alphaviruses are mosquito-borne arboviruses that include several re-emerging 
human pathogens, including the chikungunya (CHIKV), Ross River (RRV), Mayaro (MAYV), 
and o’nyong-nyong (ONNV) virus. Arboviruses are transmitted via mosquito bite to the skin. 
We have developed an intradermal RRV infection in a mouse model that replicates the 
arthritis and myositis seen in humans with Ross River virus disease (RRVD). We show that 
skin infection with RRV results in the recruitment of inflammatory monocytes and 
neutrophils, which together with dendritic cells migrate to draining lymph nodes (LN) of the 
skin, which together contribute to the systemic dissemination of RRV after skin infection. We 
show that viral envelope N-linked glycosylation is a key determinant of skin immune 
responses and disease severity. RRV grown in mammalian cells elicited robust early 
antiviral responses in the skin, while RRV grown in mosquito cells stimulated poorer early 
antiviral responses, along with more severe arthritic disease. We used glycan mass 
spectrometry to characterize the glycan profile of mosquito and mammalian cell-derived 
RRV, showing that de-glycosylation of the RRV E2 glycoprotein is associated with curtailed 
skin immune responses and reduced disease following intradermal infection. Altogether, we 
show that skin infection with an arthritogenic alphavirus leads to musculoskeletal disease 
and envelope glycoprotein glycosylation shapes disease outcome. 

Dr. Ali Zaid is a viral immunologist and mid-career researcher based at Griffith University's 
Menzies Health Institute Queensland (MHIQ) who studies immune responses and 
inflammation caused by viral infections. He undertook his postdoctoral tenure at the 
University of Melbourne's Department of Microbiology and Immunology, where he studied 
tissue-resident memory T cells. In 2015 he was recruited to Griffith University to work on skin 
immune responses to mosquito-borne viruses, and to help provide a better understanding of 
how the immune system is involved in disease and resolution. Using experimental animal 
models and advanced microscopy/imaging techniques, Dr. Zaid’s work has helped identify a 
number of host mechanisms and immune cell contributions in the context of diseases 
caused by Chikungunya virus, Ross River virus, Influenza virus and SARS-CoV-2. He has 
supervised PhD and MSc students at Griffith University and has established several 
domestic and international collaborations on projects ranging from bacterial and parasite 
immunology to lung disease and vaccine development. 



HDAC7 is an immunometabolic switch in macrophages, interpreting different types of 
danger to engage inflammatory versus antimicrobial responses 

Dr Kaustav Das Gupta 
Institute for Molecular Bioscience, 
The University of Queensland 

Kaustav Das Gupta1, Divya Ramnath1, Yizhuo Wang1, Rishika Abrol1, Ambika M. V. Murthy1, James 
E.B. Curson1, Jessica von Pein1, Abishek Iyer1, Asha Kakkanat2, Robert C. Reid1, Shayli Varasteh 
Moradi3, Manuel Plan4, Melanie R. Shakespear1, Mark A. Schembri2, David P. Fairlie1, Matthew J. 
Sweet1

1Institute for Molecular Bioscience (IMB), IMB Centre for Inflammation and Disease Research and 
Australian Infectious Diseases Research Centre, The University of Queensland, Brisbane, Queensland, 
4072, Australia. 
2School of Chemistry and Molecular Biosciences (SCMB) and Australian Infectious Diseases Research 
Centre, The University of Queensland, Brisbane, Queensland, 4072, Australia. 
3CSIRO-QUT Synthetic Biology Alliance, Centre for Tropical Crops and Biocommodities, Queensland 
University of Technology (QUT), Gardens Point Campus, Brisbane, Queensland, 4000, Australia. 
4Metabolomics Australia (Queensland Node), Australian Institute for Bioengineering and 
Nanotechnology (AIBN), The University of Queensland, Brisbane, Queensland, 4072, Australia. 

The immune system is tasked with responding to a myriad of threats, each requiring a distinct response, 
with the metabolic state intrinsically linked to these functions. Toll-like Receptor (TLR) signalling 
enhances aerobic glycolysis during macrophage activation, resulting in skewing of cytokine production 
towards proinflammatory responses. However, in an infection setting, this is coupled with metabolic 
skewing towards the Pentose Phosphate Pathway (PPP). In this study, we investigated 
immunometabolic molecular mechanisms that enable macrophages to detect far-away distal dangers 
such as soluble lipopolysaccharide (LPS) versus proximal threats such as bacterial infection. Through 
proteomics, metabolomics, and gain- and loss-of-function genetic approaches, we found that the class 
IIa histone deacetylase, HDAC7, promotes lipopolysaccharide (LPS)-inducible glycolysis in 
macrophages, as well as inflammatory responses via the glycolytic enzyme pyruvate kinase isoform 
M2 (PKM2). We also demonstrated that HDAC7 deacetylates PKM2 at K433 to licence LPS-primed 
macrophages for nigericin-triggered IL-1  release. In contrast to soluble signals such as LPS that are 
indicative of distal danger, the proximal threat of bacterial infection reprograms HDAC7 functions, such 
that it initiates the PPP for NADPH and reactive oxygen species (ROS) production. HDAC7-mediated 
PPP engagement generates NADPH that is required for antimicrobial ROS production. Finally, 
pharmacological inhibition or genetic deletion of HDAC7 compromises host defense both in vitro and in 
vivo after infection with a clinical isolate of uropathogenic E. coli. This dual functionality of HDAC7, 
depending on the context of the danger signal, enables macrophages to prioritize responses to proximal 
threats. In summary, HDAC7-mediated activation of enzymes in catabolic versus anabolic metabolic 
pathways upon encountering different classes of danger signal results in selective generation of 
inflammatory versus antimicrobial responses, respectively. 

Dr. Kaustav Das Gupta is a post-doctoral early career researcher in Prof. Matt Sweet's lab at the 
Institute for Molecular Bioscience (IMB) at the University of Queensland. Dr. Kaustav was awarded 
his PhD in 2018 and has since then led projects in the lab characterizing macrophage 
immunometabolism and associated host-pathogen interaction and characterizing the role for zinc as a 
novel therapeutic agent to combat recurrent infections in patients suffering from Cystic Fibrosis. 
Besides research, Dr Kaustav has been a young science ambassador of Queensland, associated with 
the Wonder of Science program of the University of Queensland, actively involved in promoting STEM 
education in primary and secondary schools of rural and urban Queensland.  
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A multi-omics approach for delineating tissue signatures of immunotherapy response 

Dr Arutha Kulasinghe, 
The University of Queensland Diamantina Institute, 
The University of Queensland 

Immunotherapies have led to long term benefits in a subset of non-small cell lung cancer 
(NSCLC) patients. Developing predictive biomarkers of response to therapy is currently an 
unmet clinical need. The composition of the cellular content of the tumour microenvironment 
(TME) is an important characteristic driving treatment resistance. In this study, we utilised 
spatial transcriptomics methods, including Nanostring digital spatial profiling (DSP) and 
multiplex IHC, to define the tumour/stroma (compartment) specific proteome and 
transcriptome from a cohort of 2nd line immunotherapy treated NSCLC patients. We 
identified by mIHC that CD68+ macrophages with PD1+, FoxP3+ cells is significantly 
enriched in immunotherapy resistant tumours (p=0.012). Moreover, IL2 mRNA (p=0.001) in 
the stromal compartment was significantly increased in patients that were sensitive to ICI 
therapy, whilst CTLA-4 and IDO-1 were suppressed in responsive patients. Tumour 
compartment localised CD44 was depleted in the responder group and corresponded 
inversely with higher stromal expression of one of its ligands, SPP1 (p=0.008). Orthogonal 
validation of CD44 by multiplex immunofluorescence confirmed both its association with 
response and localisation to tumour cells rather than immune cell infiltrate. Cox survival 
analysis showed that tumour compartment CD44 expression was associated with a poorer 
prognosis (HR=1.61, p=0.01) whilst stromal localisation of CTLA-4 (HR=1.78, p=0.003) and 
ARG1 (HR=2.37, p=0.01) were associated with poorer outcome. Through a multi-omics 
approach, we demonstrate the utility of spatial mapping of NSCLC tumours and provide 
evidence for the role of a number of compartment-specific biomarkers which may aid in 
identifying those likely to respond to immunotherapy. 

Dr Arutha Kulasinghe is a Peter Doherty NHMRC Research Fellow and leads the Clinical-
oMx Lab at the University of Queensland. Dr Kulasinghe has pioneered spatial 
transcriptomics using digital spatial profiling approaches in the Asia-Pacific region, 
contributing to world-first studies for lung cancer and COVID-19. His research aims to 
understand the underlying pathobiology by using an integrative multi-omics approach. Dr 
Kulasinghe has published his research in over 60 peer reviewed manuscripts and is 
supported by NHMRC, Australian Academy of Sciences, Cancer Australia, Cure Cancer, 
MRFF, and numerous philanthropic and hospital foundations.   



Single cell interaction atlas in skin cancer 

Dr Quan Nguyen 
Institute for Molecular Bioscience, 
The University of Queensland 

To identify the cells and oncogenic signalling pathways driving initiation and progression of 
skin cancers, a knowledgebase of not only cell type composition but also cell-to-cell 
interactions is essential. Using single-cell RNA sequencing, we generated a cell atlas of 
>50,000 cells from matched samples of healthy and squamous cell carcinoma (SCC) in the
skin samples of 11 patients. Unsupervised clustering analyses resulted in the identification of
30 molecularly distinct cell types, 18 of which were significantly enriched or almost exclusive
to SSC cancerous tissues. Interestingly, these cancer-associated subsets have been linked
to pro-tumour signalling with the environment, and immunological anti-tumour responses.
We constructed a cell-to-cell interaction atlas, screening 2293 Ligand-Receptor (LR) pairs
and all 121 possible combinations of cell-cell pairs to find those that are actively used for
cellular interactions. We identified interactions that are enriched in cancer cells compared to
cells in non-cancer samples. We further compared, at single-cell resolution,  the cell-cell
interactions between the three types of skin cancer (SCC, Basal Cell Carcinoma and
Melanoma) using CoxMx Single Molecule Profiler (SMI). Statistical integration of data across
samples and replicates was performed to find differences in LR signalling between cancers,
patients, and tissue regions. We found from two to 12 LR pairs that are specific to each of
the three cancer types, some of which have been previously implicated in skin cancer
progression and metastasis. Overall, we have identified 30 cell types and built an
interactome with hundreds of thousands of possible interactions between these cell types at
single cell resolution. The unprecedented database suggests potential biological markers of
initiation and progression of the most lethal type (melanoma) and the most common types
(SCC and BCC) of skin cancer.

Dr Quan Nguyen is a Senior Research Fellow and the head of Genomics and Machine 
Learning Lab at the Institute for Molecular Bioscience (IMB), The University of Queensland 
(UQ). He completed a PhD in Bioengineering at UQ in 2013, a postdoc at RIKEN in Japan in 
2015, a CSIRO OCE Fellowship in 2016, an ARC DECRA fellow in 2021, and is currently an 
NHMRC leadership fellow. With single-cell and spatial technology approaches, he 
investigates cell types, their spatial organisation and cell-cell interactions underlying 
differential responses to treatment and risks of cancer metastasis, revealing potentially new 
gene targets to modulate cancer-immune cell interactions. 
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Queensland COVID-19 vaccine (QoVAX) Program: statewide digitally-integrated 
biobank and linked data repository to track COVID-19 vaccine and health outcomes 

 
 
 
 
 
Professor Janet Davies 
Queensland University of Technology,  
Metro North Health 
 
 
 

Kerry-Ann O’Grady1, Rebecca Gregory1, Diana Hermith-Ramirez1, Alex Wailan1, Peter 
Vardon1, Katrina Smith1, Selina Ward1, Janette Laver2, Jacquie Keller1, Anna Zournazi3, 
Jacky Hung4, Benson Choy4, Ides Wong, David Gillis3, Peter Bourke2, Nic Waddell6, John 
Pearson6, Kirsty Short7, Emma Ballard6, Tony Kenna9, Michael Kimlin9, David Bunker8, Keith 
McNeil5, Janet M. Davies1,9 

 
1. QoVAX Program, Metro North Health  

2. QoVAX Program, Cairns Hinterland Hospital and Health Service 

3. Pathology Queensland, Queensland Health 

4. eHealth, Queensland Health  

5. Prevention Division, Queensland Health 

6. QIMR Berghofer Medical Research Institute 

7. School of Chemistry and Molecular Biosciences, The University of Queensland 

8. Health Translation Queensland 

9.  Centre Immunology and Infection Control, Queensland University of Technology 

 
Multiple host and viral intrinsic and extrinsic factors influence COVID-19 vaccine outcomes. 
In collaboration with health services and academia, the Queensland COVID-19 Vaccine 
(QoVAX) Program aims to track individual immune responses and health outcomes in real-
world Queensland community contexts. 
 
Using integrated epidemiological, immunological, and genomics approaches, the QoVAX 
Program is undertaking three studies (ACTRN12621001543875; ACTRN12621001524886; 
ACTRN12622000020785) to correlate levels of vaccine immunity with protection against 
COVID-19. For the QoVAX Pilot study, South-East Queensland adults were invited prior to 
dose-1 of a COVID-19 vaccine to participate. Following consent, participants completed 
digital questionnaires. Saliva and blood samples were collected at dose 1, dose 2, and one-
month post dose 2, for differential blood cell counts, immunosenescence, and SARS-CoV-2 
spike IgG.  
 
Processes have been established for recruitment, digital consent and questionnaires; 
specimen collection, testing, and biobanking using Pathology Queensland and private 
pathology services, and for academic partners to conduct research analyses. Over 3100 
Queenslanders are participating, and over 100,000 biospecimens have been biobanked and 
linked with over 3 million survey, pathology and health service data points. For the QoVAX 
Pilot study, 544 participants who received the BNT162b COVID-19 vaccine consented; 
45.6% were female, mean age (SD) was 32.7 years (8.8), and 13% reported chronic health 
problems. Prior to borders opening, 389 and 143 completed post-vaccine questionnaires and 
samples post dose 1 and 2, respectively. There was an inverse relationship between spike 



IgG levels post dose 2 and age. Baseline immunosenesence (CD3+CD8+CD28-CD57+), 
and CD27- B cells (CD19+CD27-) were associated with lower spike IgG post dose 2.  
 
Short and long-term health outcomes and associated determinants, including genomics, 
neutralizing antibody, IgA, cellular immunity and single cell immunological repertoires, and 
health outcomes are being examined. The QoVAX studies advance Queensland’s Precision 
Health agenda via biobanking, genomics, and digital health data integration, to accelerate 
trans-disciplinary health and biomedical research.  
 
Professor Janet Davies BSc PhD GAICD is Director of the QoVAX SET Program in Metro 
North Health, Head of the Allergy Research Group and Associate Dean of Research, Faculty 
of Health at Queensland University of Technology. She has over 25 years research 
experience within the hospital and health sector including 10 years at The Alfred Hospital, 
Victoria (1999-2008). As Assistant Director of Research (2016-2021), she contributed to 
research strategy, policy, and knowledge transfer at Metro North Health.  The scope of her 
multidisciplinary research encompasses biomedical studies defining immunity to allergens 
and viruses, and exposure to respiratory health threats. She has authored over 100 research 
papers, 15 government reports, patents for immunodiagnostic granted in Australia and USA 
and three patent applications. Janet assembled pollen allergy researchers nationally to lead 
the NHMRC AusPollen Partnership (2016-2020 https://auspollen.edu.au/, that established 
Australia’s national standardized pollen monitoring network and innovative forecasting, with 
design of quality and audit systems applied in the Victorian thunderstorm Asthma Pollen 
Surveillance Project. Her research is supported by National Health and Medical Research 
Council, Australian Research Council Discovery and Linkage grants, well as government 
and industry collaborations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://auspollen.edu.au/


Innate immune signalling pathways in regulating skin inflammation 
 

 
 
 
 
 
Dr Snehlata Kumari 
The University of Queensland Diamantina Institute,  
The University of Queensland 
 
 
 

Skin homeostasis is maintained through the communication between epithelial-immune cells 
and soluble factors, such as cytokines/chemokines. An altered communication in the skin 
can result in perturbed tissue homeostasis and skin inflammation. 
 
Previously, we have shown crucial roles of epithelial-specific NF-kB and cell death pathways 
in regulating skin immune homeostasis. Mice lacking receptor-interacting protein kinase-1 
(RIPK1) or the components of NF-kB, such as kinases or p65 and c-Rel subunits, developed 
skin inflammation, which was driven by TNF-induced apoptosis and necroptosis. The 
inhibition of key components of death pathways, RIPK3/MLKL, prevented the development 
of skin lesions in these mice. Moreover, one of the innate immune sensors, Z-DNA Binding 
Protein-1 (ZBP1), which contains nucleic acid binding domains (Za) and RIP Homotypic 
Interaction Motif (RHIM) was crucial in driving the death-dependent phenotype in the 
epidermis-specific RIPK1 knock out mice. However, the underlying mechanisms by which 
the injured or dead epithelial cells trigger inflammation is poorly understood. 
Danger associate molecular patterns (DAMPs), which are released from injured or dead 
cells, are found in abundance in human inflammatory and autoimmune diseases like 
Psoriasis. 
 
Here we have asked whether death of keratinocytes and DAMPs are the regulator of skin 
inflammation. Using a mouse model of psoriasis, we have shown that the 
Macrophageinducible C-type lectin (Mincle), a DAMP receptor, plays crucial role in 
regulating inflammation and immune homeostasis in the skin. 
  
 
Dr Snehlata Kumari is a group leader and head of skin inflammation and immunity laboratory 
at the University of Queensland Diamantia Institute in Brisbane. Her laboratory focuses on 
understanding immune-modulatory mechanisms regulating skin inflammation and cancer. 
 
She received her PhD from Germany and did a postdoc from the Institute for Genetics, 
CECAD at the University of Cologne in Germany. She made fundamental discoveries in 
identifying essential roles of NF-kB, TNF, interleukin-24 and apoptosis and necroptosis 
signalling pathways in regulating skin homeostasis and inflammation. These findings 
advanced the knowledge in the research field of cell death and skin immunity and were 
published in highquality journals like Nature and Immunity. Her scientific contributions are 
recognised from the global scientific communities including the German National Academy 
of Sciences-Leopoldina, European Society for Dermatological Research (ESDR) and 
International Cytokine and Interferon Society (ICIS), USA. 
 
She is the winner of the 2021 Christina Fleischmann Award for Young Women Investigators 
from the International cytokine and interferon society, USA, recognising her significant 
contribution to the cytokine research field. 
 



Allergy and Tolerance Screening (ATLAS) Bioprocess: a novel screening platform for 
allergy biomarkers and tolerogenic compounds

Associate Professor Severine Navarro

Allergic asthma is among the fastest growing chronic conditions globally. Rates in Australia 
are among the highest in the world with 20% of the population affected. This progressive 
disease induces irreversible airway remodelling that leads to disability and premature death. 
The first allergen sensitisation occurs early in life, and typically expands to other allergens 
over time. Unfortunately, there is no cure for asthma and treatments have significant and 
irreversible side effects. More importantly, there is currently no predictive biomarker for 
allergy susceptibility, thus no possibility for prophylactic interventions. The ATLAS (Allergy 
ToLerAnce Screening ) platform is a multiomics bioprocess approach that allows us to 
isolate and purify peptides, proteins, metabolites and exosomes from faecal samples. We 
use Next-Generation Sequencing, peptidomics, proteomics, and metabolomics to generate a 
compound library. The compounds are screened on a high-throughput cell-based assay. 
Compounds capable of enhancing or suppressing tolerogenic activity will then be analysed 
against the clinical outcomes from the ASCENT (Allergic Symptoms after CaesarEaN 
SecTion) clinical trial to identify markers associated with disease onset.

A/Prof Severine Navarro leads the Mucosal Immunology Group at QIMR Berghofer and is 
the Director of Discovery Science at the Centre for Children Nutrition Research (QUT). She 
has established her career in tolerance to control allergic and autoimmune diseases. She 
studied in world-class organisations in the USA (Florida institute of Technology, University of 
Montana), France (University de Nice-Sophia-Antipolis, INSERM U1080/CNRS UMR7275) 
and Germany (Hannover Medical School). She completed her postdoctoral training at the 
Australian Institute for Tropical Health Medicine at James Cook University where she 
discovered and characterised a novel suite of immunomodulatory molecules derived from 
gastrointestinal parasites. A/Prof Navarro has established her expertise in host-microbiome 
interactions in health and disease, both in clinical and pre-clinical settings. She is a Lead 
Investigator in clinical studies at the Royal Brisbane Women’s Hospital, Wesley and Mackay 
hospitals as well as ICON Cancer Centre to define microbiome/metabolome-immune 
interactions in celiac disease and cancer. She is an Academic Lead Investigator in a 
placebo-controlled clinical trial aiming at defining the rate of allergy onset following 
prophylactic antibiotics exposure administered during elective caesarean section and the 
impact on breastmilk and infant gut microbiome. A/Prof Navarro is also involved in a 
longitudinal cohort study in Papua New Guinea (The Infant Gut Health Study) that looks at 
the impact of helminths infection on the infant microbiome and disease susceptibility. She 
has also acquired expertise in drug development and worked under partnership with Vifor 
Pharma, Galderma and Janssen Pharmaceutical.

. 

QIMR Berghofer Medical Research Institute
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Real-time image analysis provides data plots of size, shape and  
fluorescence localisation. With BD CellView™ Image Technology,
you can create an image of each cell in real time, which enables 
novel image-based gating and cell sorting. Plus, gain confidence 
in your data through live visual confirmation of cell morphology, 
doublets, clumps and debris.  
 

Visualise the difference at bdbiosciences.com/CellView 

For Research Use Only. Not for use in diagnostic or therapeutic procedures. 
BD, the BD Logo and CellView are trademarks of Becton, Dickinson and Company 
or its affiliates. © 2022 BD. All rights reserved. BD-57528.

https://www.bdbiosciences.com/en-au/learn/campaigns/cell-view-image-technology


Maintaining Homeostasis: Sensory Functions Linking Epithelial and Immune cells 

Professor Gabrielle Belz 
The University of Queensland Diamantina Institute, 
The University of Queensland 

Preservation of intestinal homeostasis is essential for life. The interaction between the host 
epithelial cells, a diverse array of immune cells and the intestinal microbiota is essential to 
maintain gut health. Collectively, these elements of the gut architecture are integrated to 
form physiological sensory units that are finely tuned to calibrate the effector responses of 
the immune system. A plethora of previously unappreciated receptors expressed by 
epithelial and immune cells now emerge as key checkpoints in the molecular circuitry that 
forms the rheostat that dually determines the extent of immune activation or acts to quench 
responses to limit tissue damage. Understanding these regulatory networks is essential to 
advance the development of therapeutics to modulate intestinal diseases such as 
inflammatory bowel disease and Crohn’s disease. 

Professor Gabrielle Belz trained in veterinary medicine and surgery at the University of 
Queensland and has made major contributions to the field of immunology for which she 
received a Doctor of Veterinary Science. Her prime research interests are in understanding 
how innate and adaptive immune cells are wired to fend off invasion of organisms or 
establishment of tumour cells and how they generate long-live protective memory. She has 
published over 200 peer-reviewed original papers in leading scientific journals and is 
recognized as a highly cited researcher. She is the Chair of Immunology, University of 
Queensland Diamantina Institute and continues to be excited by the unexpected and new 
discoveries linking innate cells in dynamic physiological regulatory circuits in immune 
protection and fighting tumours. 
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Regulatory crosstalk for resisting metal stress in pathogenic bacteria

Professor Glen Ulett

Metals such as copper (Cu) and zinc (Zn) are important trace elements that can affect 
bacterial cell physiology but can also intoxicate bacteria at high concentrations. The double-
edged sword of Cu and Zn for supporting bacterial cellular physiology versus toxicity and is 
of interest for host-pathogen interaction studies and offers potential antimicrobial therapeutic 
approaches. Discrete genetic systems for management of Cu and Zn efflux have been 
described in bacteria, including pathogenic streptococci. Insight into molecular crosstalk 
between the prototypical systems for Cu and Zn management in bacteria that drive metal 
detoxification is limited. This study describes a biologically consequential cross-system effect 
of metal management in group B Streptococcus (GBS) governed by the Cu-responsive copY 
regulator in response to Zn. The consequences of this new mechanism of regulating cell 
management of metal stress in bacteria will be discussed.  

Glen Ulett is Professor of Microbiology at Griffith University. He received his PhD from 
James Cook University and did 8 post-doctoral years at St Jude Children's Hospital in the 
United States, the University of Queensland, and the University of Alabama at Birmingham. 
He was an ARC Future Fellow and the recipient of 10 NHMRC Project Grants. He has 
published 115 papers in Microbiology, in Journals including PLoS Pathogens, Nature 
Communications, The ISME Journal, FASEB, and the Journal of Infectious Diseases. His lab 
is focused on bacterial pathogenesis and host responses to infection.

Griffith University 



Intranasal universal COVID-19 vaccine 

Professor Suresh Mahalingam 
Menzies Health Institute Queensland (MHIQ), 
Griffith University 

In the third year of the pandemic, SARS-CoV-2 continues to have devastating health and 
economic impact globally. The current generation of vaccines has been highly successful at 
preventing severe COVID-19, but challenges remain in achieving a long duration of 
immunity, preventing breakthrough infections and ongoing transmission, and providing broad 
immune protection against emerging variants. To address these challenges, we have 
generated a live-attenuated SASR-CoV-2 vaccine (7N-1) using codon deoptimisation. 7N-1 
was highly attenuated in cell culture, replicating at lower titres than virulent SARS-CoV-2. 
Hamsters infected with 7N-1 showed low levels of virus replication and little or no lung 
pathology. The attenuated phenotype of the virus was highly stable, with no sign of reversion 
to virulence despite extensive passage in vitro or in vivo. Hamsters vaccinated with 7N-1 did 
not transmit the virus to naïve cage mates, providing a further demonstration of vaccine 
safety. 7N-1 induced high levels of neutralising antibodies, both mucosally and systemically, 
and hamsters vaccinated with a single dose of 7N-1 were strongly protected from challenges 
with WT. This highly effective live-attenuated COVID-19 vaccine has very strong potential for 
use as a primary vaccine or as a booster in individuals already vaccinated with other 
vaccines. Due to its ability to induce immunity against all SARS-CoV-2 proteins, rather than 
just spike protein, the vaccine may be particularly effective against current and future SARS-
CoV-2 variants. 

Professor Suresh Mahalingam is an Australia NHMRC Senior Research Fellow and 
Professor of Viral Immunology with a particular interest in the pathogenesis and treatment of 
viral-induced inflammatory diseases. He is Director of the Global Virus Network (GVN) 
Centre of Excellence in Arbovirology at the Menzies Health Institute Queensland (Griffith 
University). He has championed research to understand how arboviruses cause 
inflammatory disease. He has bridged the gap between fundamental and clinical research 
that has generated drugs and vaccines licensed to industries for treating human diseases 
caused by arboviruses and respiratory viruses. He is a fellow of the American Academy of 
Microbiology. 



Unravelling novel epigenetic mechanisms underpinning SARS-CoV-2 infection and 
implications for novel epi-therapies 

Professor Sudha Rao 
QIMR Berghofer Medical Research Institute 

COVID-19 (SARS-CoV-2) is a persistent and aggressive pandemic, with over ~260 million 
cases to date and more than ~5 million deaths thus far globally. While vaccination can be 
effective not all patients are able to respond to vaccination (such as the elderly or immuno-
compromised). Critically, asymptomatic patients who display no viral symptoms are capable 
of being highly contagious and represent a significant danger of spread of the virus. 
Therefore, there is an urgent need for new drugs, post-exposure prophylaxis drugs (PEPs), 
targeting COVID-19 at the either early or asymptomatic phase of the disease to combat the 
spread of the virus and the severity of the disease or at later stages to relieve disease 
severity. This is particularly important for those at most risk such as the health care works 
and the elderly within our community.  Additionally, emergent strains with a variety of new 
mutations represent a challenging difficult for vaccine development. 

Epigenetic Enzymes, Erasers and Writers, are moving toward the forefront of drug 
development for a plethora of diseases due to the plasticity and reversible nature of epi-
therapeutics. Importantly, the combinatorial epigenetic codes or signatures laid down by 
these enzymes within the highly modifiable amino-terminal tails of histones eloquently 
regulates gene expression programs. Recent exciting findings show that these codes extend 
to non-histone proteins critical for protein stability of critical cellular factors. 

My laboratory has been at the forefront of developing epi-based therapeutics. In this talk, I 
will present how we are harnessing this expertise to unravel the interplay between the 
epigenome and SARS-Cov-2 infection. Importantly, addressing potential novel opportunities 
for drug development for COVID-19. 

Professor Sudha Rao has extensive experience in transcriptional biology and genomic 
technologies that spans both pharmaceutical and academic settings. The primary focus of 
Sudha's research group has been to unravel complex epigenetic-signatures in the immune 
system, as well as to understand the deregulatory mechanisms operating in cancer settings as 
well as the role of epigenetic regulation in viral infection. She has obtained her BSC (Hons.) 
degree at Keele University, UK. PhD from the University of London, Kings College in 2000. 
During this period, she joined a team of scientists at Rhone Poulenc/Sanofi Pharma, both in UK 
and France. During this time, she was part of one of the first groups world-wide to establish the 
clinical genomics platform for therapeutics in the UK. She has developed close partnerships with 
global technology companies and established novel liquid biopsy clinical platforms, first of its kind 
in Asia, for non-invasive tracking of blood samples from cancer patients. She has attracted highly 
competitive NHMRC, ARC and commercial funding to advance her cancer work. Sudha’s work 
has yielded national and international patents for both novel diagnostics and therapeutics in the 
emerging arena of immune-oncology as well as novel therapeutics and diagnostics for viral 
infections. Rao has a 20-year track record in translational epigenetics in both academia and 
industry, where she has led drug development and biomarker discovery projects to take novel 
therapeutics from bench to clinic. Her work has led to translational outcomes, an international 
patent portfolio, and EpiAxis Therapeutics, of which she is founder, director, and CSO (until 
commencing at QIMRb, 2020), with a successful completed clinical trial. 
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Defining molecular mechanisms by which HDAC7 orchestrates inflammatory responses 
in macrophages 
 
Rishika Abrol1, Divya Ramnath1, Kaustav Das Gupta1 and Matthew J. Sweet1 
 
1. Institute for Molecular Bioscience (IMB), The University of Queensland, Brisbane, Queensland, 
Australia. 
 
 
Macrophages are sentinel innate immune cells that control both inflammation and antimicrobial 
defence, with regulated cell metabolism being critical in these processes. This study focuses on 
a specific lysine deacetylase enzyme called histone deacetylase 7 (HDAC7) that regulates toll 
like receptor (TLR)-inducible metabolic, inflammatory, and antimicrobial responses in 
macrophages. Previous published and unpublished data from my group have revealed distinct 
functions for HDAC7 in TLR4-dependent production of the inflammatory cytokine IL-1b, 
depending on the nature of the stimulus. In response to soluble danger signals such as 
lipopolysaccharide (LPS), HDAC7 increases IL-1b secretion, whereas during responses to 
proximal danger such as E. coli, HDAC7 inhibits IL-1b secretion. However, the exact mechanism 
of such differential regulation remains elusive. My study focuses on deciphering the mechanism 
of such differential responses by determining changes in localisation of HDAC7, its activation 
mechanism(s) and its interaction partners. To date, I have shown that HDAC7 is cytoplasmic 
during both proximal and distal danger signals in murine and human macrophages. To explore 
the role of post-translational modifications (PTMs) in regulating its differential roles in responding 
to different types of danger, I have generated serine to alanine mutant HDAC7 constructs to mimic 
the charge of hyper and hypo phosphorylated serine at candidate residues. Analysis of one such 
residue, using S156A and S156E mutants, revealed that phosphorylation at S156 affects the 
stability and localisation of HDAC7. Further investigation of this site and others to understand the 
role of PTMs in context-dependent HDAC7 functions is ongoing, as are screening approaches to 
identify novel PTMs of HDAC7. Unravelling the molecular mechanisms by which HDAC7 
differentially regulates inflammatory responses may lead to the development of new strategies to 
target inflammation-driven disease.  
 
 



Gram negative bacterial infections drive neurogenic heterotopic ossification after spinal 

cord or brain injury in mice and humans 

Kylie A Alexander1*, Marjorie Salga1,2,3*, Hsu Wen Tseng1*, Selwin G Samuel1, Kavita 

Bisht1, Aurélien Dinh4, Sébastien Kerever5, Paer-Sélim Abback6, Catherine Paugam6,7, François 

Genêt2,3, Jean-Pierre Levesque1. 

* Equal contribution

1. Mater Research Institute – The University of Queensland, Woolloongabba, Queensland, Australia

2. Department of Physical Medicine and Rehabilitation, Raymond Poincaré Hospital, APHP, CIC 

1429, Garches, France 

3. University of Versailles Saint Quentin en Yvelines, END:ICAP U1179 INSERM, UFR Simone Veil-

Santé, Montigny le Bretonneux, France 

4. Department of Infectious Disease, Raymond Poincaré Hospital, APHP, CIC 1429, Garches,

France 

5. Department of Anesthesiology and Critical Care, Lariboisière University Hospital, AP-HP, Paris,

France. University of Paris. 

6. Department of Intensive Care Unit, Beaujon Hospital, Clichy, France

7. University of Paris VII Denis-Diderot, Paris, France

Neurogenic heterotopic ossifications (NHO) are incapacitating complications of traumatic brain and 

spinal cord injuries (SCI) which manifest as abnormal heterotopic bones in periarticular muscles. 

NHOs are debilitating, causing pain, joint ankylosis, as well as vascular and nerve compression. The 

mechanisms leading to NHO are largely unknown and the only effective treatment remains surgical 

resection. To elucidate NHO pathophysiology we developed the first model of NHO following SCI, in 

genetically unmodified mice. Using this model, we have established numerous inflammatory 

pathways that drive NHO pathogenesis. Several retrospective studies have shown that NHO 

prevalence is higher in patients who suffer concomitant infections. However, it is unclear whether 

these infections directly contribute to NHO development or reflect the immunodepression observed 

in SCI patients. 

Using our NHO mouse model consisting of a SCI (T11-13) and a muscle injury via an intramuscular 

injection of cardiotoxin (CDTX), we demonstrate that infection with gram-negative bacteria, mimicked 

via the intramuscular administration of lipopolysaccharide (LPS, purified from the wall of gram-

negative Escherishia coli), resulted in an exacerbation of NHO volumes measured via micro-

computed tomography. Systemic LPS administration to mimic endotoxemia also increased NHO. 

The effect of LPS was TLR4-dependent as LPS did not increase NHO in TLR4-/- mice, and TLR4 

transcripts and protein were expressed by muscle fibro-adipogenic progenitors. Using mice knocked-

out for MyD88 or TRIF/Ticam1 adaptors, we also established that LPS enhances NHO via the 

endosomal TLR4/TRIF pathway, not via the plasma membrane TLR4/MyD88 pathway. Finally, we 

examined the presence of infection and NHO development in patients admitted to ICU after 

neurological injury. Interestingly, the presence of gram-negative bacterial infections (more 

specifically Pseudomonas aeruginosa) correlated with increased NHO development. Together 

these data demonstrate a correlation between infection and NHO development, and further identify 

specific bacterial agents and pathways associated with the formation of NHO in mouse and human.  



Peripheral cellular interactions as modulators of chemotherapy-induced pain 
 
Ammar Alshammari1, Hana Starobova1, Irina Vetter1,2 

 
1. Institute for Molecular Bioscience, The University of Queensland. 
2. School of Pharmacy, The University of Queensland. 
 

Chemotherapy drugs such as vincristine, are widely-used as a part of a regimen to stop the 
growth and spread of malignant tumours. Despite their importance in this regard, they have 
a number of devastating side-effects. One of those is a type of pain that is felt at the 
extremities. It turns out that this pain has a number of key players that induce and modulate 
it. These are cells such as immune, endothelial, and epithelial cells, in addition to sensory 
neurons. Having a comprehensive understanding of the changes that occur at these cells 
and the how these changes lead to interactions between them, resulting in the induction of 
pain, is imperative in the path to the design of a therapeutic strategy to combat this type of 
pain. 



Evolution of γ  chain cytokines: mechanisms, methods and applications 
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The common γ chain family of cytokines and their receptors play fundamental roles in the 
immune system. Evolutionary studies of γ chain cytokines have elegantly illustrated how the 
immune system adapts to ever-changing environmental conditions. Indeed, these studies 
have revealed the uniqueness of cytokine evolution, which exhibits strong positive selection 
pressure needed to adapt to rapidly evolving threats whilst still conserving their receptor 
binding capabilities. In this review, we summarise the evolutionary mechanisms that gave 
rise to the characteristically diverse family of γ chain cytokines. We also speculate on the 
benefits of studying cytokine evolution, which may provide alternative ways to design novel 
cytokine therapeutic strategies. Additionally, we discuss current evolutionary models that 
elucidate the emergence of distinct cytokines (IL-4 and IL-13) and cytokine receptors (IL-
2Rα and IL-15Rα). Finally, we address and reflect on the difficulties associated with 
evolutionary studies of rapidly evolving genes and describe a variety of computational 
methods that have revealed numerous aspects of cytokine evolution. 
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Cutaneous squamous cell carcinoma (cSCC) is one of the most prevalent cancers in Caucasian 

populations, and its aggressive form poses a high risk of metastasis resulting in increased rates 

of mortality and morbidity. Recurrent and chronic exposure to ultraviolet (UV) radiation from 

the sun plays a crucial role in the initiation, development, and perpetuation of cSCC. 

Accumulating evidence suggests that regulatory T (Treg) cells are associated with UV-induced 

immunosuppression, however, their direct contribution to the establishment of cSCC remains 

elusive. When mice were exposed to 5 consecutive days of UVB (dose rate 150mJ/cm2), they 

showed reduced ear swelling in response to ovalbumin challenge in a contact hypersensitivity 

assay, suggesting that functional antigen-specific Tregs were induced. Ear swelling responses 

did not show signs of suppression however, when mice were treated with an anti-CTLA-4 

antibody following the cessation of UV treatment. Phenotypically, the expression of Foxp3, 

FR4, GITR, CTLA-4 and TIGIT on Tregs in the inguinal lymph nodes and spleen of UV-

exposed mice did not differ from those in non-UV-exposed mice. Following the treatment of 

mice with UVB 5 days per week for different time periods (2w, 4w, 6w, 8w), it was determined 

that only UVB treatment for eight weeks consistently allowed the establishment and growth of 

tumours following the adoptive transfer of cSCC tumour fragments from donor mice. We aim 

to target Tregs in these tumour models in our future studies to determine whether Treg 

depletion or manipulation will reverse the capacity of UV to enable cSCC tumour 

establishment. Overall, this study will examine the plausibility of Treg manipulation as a 

preventative strategy to prevent UV-induced cSCC tumour establishment.  
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Severe viral respiratory infections are often characterised by extensive myeloid cell infiltration and 
activation and persistent lung tissue injury. However, the immunological mechanisms driving excessive 
inflammation in the lung remain elusive. We recently discovered that oxidised cholesterols, so called 
oxysterols, are produced in the lung upon SARS-CoV-2 infection. These oxysterols chemotactically 
attract macrophages to the site of infection via the oxysterol-sensing receptor GPR183. We therefore 
hypothesized that GPR183 is a novel host target for therapeutic intervention to reduce macrophage-
mediated hyperinflammation and disease severity in viral respiratory infections.  

Treatment with a GPR183 antagonist reduced macrophage infiltration in the lungs of SARS-CoV-2-
infected mice. This reduced macrophage infiltration was associated with reduced Tnf, Il10 and Ifng 
mRNA expression at 2 days post infection as well as reduced Tnf, Il1b and Il6 expression at 5 days post 
infection. Early antiviral interferon responses were not affected by NIBR189 treatment with comparable 
Ifnb and Ifnl expression at 2 days post infection in C57BL/6J mice that received NIBR189 treatment 
versus vehicle. The GPR183 antagonist also significantly attenuated the severity of SARS-CoV-2 
infection by reducing weight loss and viral loads.  

In summary, we provide the first preclinical evidence of GPR183 as a novel host target for therapeutic 
intervention to reduce macrophage-mediated hyperinflammation, SARS-CoV-2 loads and disease 
severity in COVID-19. 
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Anaemia represents the most common co-morbidity of inflammatory bowel diseases (IBD) and 
is associated with poor quality of life, increased rate of hospitalisation and deaths in IBD. 
Anaemia in patients with IBD may arise due to iron deficiency anaemia (IDA) and/or anaemia 
of inflammation (AI). Most animal and human studies in IBD have focused on IDA. The direct 
effect of IBD on erythropoiesis in the bone marrow (BM), the site of normal erythropoiesis, has 
not been extensively studied. In this study, we investigated the effect of colitis on AI in a mouse 
model. Mice were given 3% dextran sodium sulphate in drinking water for 7 days to induce 
acute colitis and effect on erythropoiesis was examined in blood, BM and spleen. Acute colitis 
reduced the number of red blood cells (RBCs), haemoglobin and haematocrit in the blood. 
Acute colitis caused a marked whitening of the BM with reduced number of RBCs (2.17-fold). 
This loss of medullary erythropoiesis was compensated in part by increased number of 
reticulocytes in the spleen. In IBD, the damaged inflamed gut epithelial barrier can lead to a 
leaky gut with translocation of intestinal microbes or their products into the circulation. Indeed, 
in our mouse model of DSS-induced acute colitis, we found increased blood endotoxemia and 
we have previous\sly shown that endotoxemia blocks medullary erythropoiesis. We also found 
increased concentration of inflammatory cytokines that play a key role in AI including 
interleukin-6 (IL-6) and interferon gamma (IFN-γ) in blood of mice with acute colitis but reduced 
expression of iron exporter ferroportin in the BM. In conclusion, we show first time that acute 
colitis induces AI via endotoxemia. We are currently investigating the mechanisms of AI and 
endotoxemia in IBD and the potential of drugs targeting endotoxemia, IL-6 and IFN-γ to correct 
AI in IBD.  
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Background: In Australia, UV exposure associated cutaneous squamous cell carcinoma 

(cSCC) is the second most common malignancy to occur in the body. cSCC result from the 

malignant transformation of actinic keratosis (AK), however driving factors of this 

transformation are still under investigation. There is a potential link between the skin 

microbiota and cSCC progression, whereby Staphylococcus aureus has been isolated in 

abundant proportions from AK and cSCC lesions. The presence of pathogenic bacteria on the 

skin causes a large inflammatory response, potentiating tumorigenesis. Topical probiotics may 

prove an effective way to reduce the rate of malignant transformation through reintroducing a 

normal skin microbiome, therefore decreasing inflammation. Therefore, the aim of this study 

is to modulate the skin microbiome to restore microbial eubiosis through the application of 

topical probiotics.  

 

Methods: 40 patients with AK will be recruited and randomly allocated to 1 of 4 treatment 

groups to apply a topical ointment to one of their AKs, including sunscreen, antibiotic, C. acnes 

ointment, or a placebo ointment, for 14 days. Skin swabs will be collected from the AK lesion 

on 1 arm, and healthy skin on the other arm at Day 0, 14, 21, and 3-6 months from ointment 

completion for 16S amplicon sequencing. 

 

Results: To date, we successfully recruited 23 patients. Microbiome sequencing is underway 

and we confirmed the presence of Staphylococcus aureus. 16S analysis will determine if 

treatments have an impact on the microbiota composition and abundance.     

Conclusion: The ability to change the microbial profile of AK by means of restoring a healthy 

skin microbiome and eliminating pathogenic bacteria has the potential to change the way that 

premalignancies are treated, and could lead to new treatment methods for cSCC. If a healthy 

immune-supportive microbial community is stabilised on AKs and cSCCs, this may result in 

improved patient outcomes and lower rates of malignant progression.   
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Abstract:  

Malaria is a parasitic disease that is prevalent in Sub-Saharan Africa and South East Asia, leading 

to approximately 400,000 deaths annually. Pregnant women and children under 5 years old are 

especially vulnerable to infection and severe disease. Research indicates that repeated exposure 

to parasite leads to the development of protective immunity characterised by the improved ability to 

control disease-mediated pathology and the presence of protective antibodies. CD4+ T cells, 

particularly CXCR3+ IFNγ producing Th1 cells are essential for mediating parasite control during 

infection through pro-inflammatory responses. However, these cells can also cause immune-

mediated tissue-damage. Type I IFNs regulate these responses by driving the differentiation of Th1 

cells into IL-10-producing Tr1 cells, which are critical for regulating potent inflammatory responses. 

However, the establishment of these immunoregulatory mechanisms can lead to poor parasite 

control and severe disease. 

Ruxolitinib is a JAK1/2 protein inhibitor that is FDA approved for the treatment of myeloproliferative 

disorders and type I interferonopathies. We hypothesize that ruxolitinib can transiently block the 

anti-inflammatory pathways driven by type I IFN signalling and enhance anti-parasitic immune 

responses during controlled human malaria infection (CHMI).  Initial results from a phase Ib clinical 

study to test the immune boosting potential of ruxolitinib during CHMI will be presented here. In 

preparation for this clinical study, dimensionality reduction and FlowSOM clustering were 

performed on PBMCs from an archived CHMI cohort to identify unique immune cell clusters over 

the course of infection. Results revealed an expansion of a CXCR3, CD38 and HLADR expressing 

CD4+ T cell cluster that emerges 18 days post infection. Other immune changes in CD4+ T cells 

during infection will also be discussed. 
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Ferroptosis is a newly discovered regulated cell death pathway characterised by iron-
dependent accumulation of phospholipid hydroperoxides. Recent research has observed 
several roles for ferroptosis in various pathological situations, however the mechanisms 
underpinning ferroptosis sensitivity are largely unknown. Lymphocytes have previously 
demonstrated a particular sensitivity to ferroptosis, suggesting that ferroptosis in 
lymphocytes could have a major effect in health and disease. Both iron and polyunsaturated 
fatty acids are directly involved in the ferroptosis pathway, however their specific roles in 
regulating ferroptosis sensitivity in lymphocytes is yet to be characterised. As such, we 
tested the effect of supplying lymphocytes with iron and fatty acids using an in vitro model of 
primary CD4+ and CD8+ T cell culture. Naïve CD4+ and CD8+ T cells from the spleen and 
lymph nodes of wild-type mice were purified using magnetic activated cell sorting. The cells 
were activated and cultured in vitro in media supplemented with ferric ammonium citrate or 
various poly- and monounsaturated fatty acids. Ferroptosis sensitivity was assayed by 
treating the cells with a ferroptosis-inducing drug and analysing viability, among other 
markers, using flow cytometry. Iron increased ferroptosis sensitivity in a dose-dependent 
manner in both CD4+ and CD8+ T cells, whereas the effect of fatty acids on ferroptosis 
sensitivity was dependent on the individual fatty acid species. Generally, polyunsaturated 
fatty acids increased ferroptosis sensitivity while monounsaturated fatty acids showed 
variable responses. These findings demonstrate that iron and fatty acids can potently 
regulate ferroptosis sensitivity in lymphocytes. Hence, pathological conditions which involve 
dysregulation of iron and fatty acids, such as chronic liver disease, may significantly 
modulate lymphocyte homeostasis through ferroptosis.  
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Allogeneic bone marrow transplantation (alloBMT) is the curative treatment for patients with 
haematological malignancies providing alloimmunity to eradicate the disease and prevent relapse. 
However, this is associated with major complications such as graft-versus-host disease (GVHD) and 
opportunistic infections. Common respiratory viruses can cause severe and life-threatening infection 
in BMT recipients. Respiratory syncytial virus (RSV) in particular can result in pneumonitis, 
respiratory failure and death in up to 50% of infected patients. With no vaccines and a lack of 
efficacious antivirals, new treatment options are needed. Given the paucity of mechanistic data to 
guide clinical studies or define the basis of disease, we established a murine model of RSV infection 
after BMT using pneumonia virus of mice (PVM), the murine homologue of human RSV, to 
investigate fundamental immunological mechanisms. In contrast to syngeneic BMT, alloBMT 
recipients displayed high levels of mortality after PVM infection (P<0.0001), recapitulating the 
outcome seen in patients. Early after infection, PVM was detected at similar levels in lung tissue 
irrespective of transplant type (allogeneic versus syngeneic), however high viral loads persisted in 
alloBMT recipients, suggesting an impaired antiviral response in the presence of GVHD. 
Immunohistochemical analysis revealed PVM localized to alveolar epithelium and macrophages. 
Notably, interleukin-6 (IL-6) levels in lung tissue were significantly elevated in PVM infected alloBMT 
recipients compared to uninfected alloBMT (P=0.01) and syngeneic BMT (P=0.005) recipients which 
correlated with lung pathology. These findings implicate the Th17 differentiation pathway in 
mediating exacerbated immunopathology. Defining the relevance of this pathway will inform novel 
approaches to improve the outcome of RSV infection in alloBMT patients. 
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Background: High risk human papillomaviruses (HPV) infect basal keratinocytes (KCs), and 

can lead, if persistent, to malignant transformation. Persistent infection and transformation are 

associated with local immune suppression. We previously observed that Langerhans cells 

(LCs), the primary antigen-presenting cell of epithelium, are impaired in antigen-presentation 

and induction of adaptive immunity in the K14E7 mouse model of HPV-induced dysplastic 

epithelium. LC impairment is associated with a deficiency of interleukin 34 (IL-34), a cytokine 

expressed by KCs and a critical molecule for LC homeostasis. Low IL-34 expression is also 

associated with poor prognosis in in epithelial cancers of the cervix and head/neck. Aim of this 

study was to investigate the molecular underpinnings of IL-34 alteration, and to develop tools 

to restore Il-34 expression in hyperproliferative epithelium.  

 

Methods and results: Single cell RNA sequencing identified significant reduction of IL-34 in 

basal and differentiated KCs in hyperplastic K14E7 skin. Reduction of IL-34 transcript and 

protein was confirmed by PCR and ELISA. Using the Assay for Transposase-Accessible 

Chromatin sequencing (ATAC-seq), we investigated changes in transcriptional regulation of 

KCs and LCs in K14E7 epithelium. The chromatin accessibility landscape was significantly 

altered in K14E7 KCs and LCs, revealing more than 30.000 differentially enriched sites (DES) 

in each cell type. We observed 8 DES in chromatin accessibility at the Il34 locus, including 

key sites in proximity to the skin specific Il34 promoter. Furthermore, we constructed Il34 

encoding lentiviruses (LV-Il34), to test whether restoration of IL-34 in hyperproliferative 

epithelium can repair the function of LCs and subsequent adaptive immune responses. 

 

Conclusion: Our data suggests that a difference in occupancy of site-specific transcription 

factors underpins the observed reduction in Il34 transcript and protein content. LV-Il34 is a 

promising tool for further investigations into the role of IL-34 in skin immunity and its potential 

use as gene-therapy for epithelial cancers. 
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Respiratory diseases affect more than one billion people globally. Thus, understanding the 
mechanisms that underpin the development and resolution of respiratory conditions is vital. 
The mucosal immune system provides immediate protection in the respiratory tract to defend 
against invading pathogens. A key part of this lung protective barrier depends on specialised 
epithelial cells. Microfold (M) cells and tuft cells are two epithelial cell types located in the 
lungs that are thought to play an important role in immune protection. To date, these cells 
have been investigated in the gastrointestinal tract, but their role in lung protection has not 
been explored in detail and is poorly understood.  
 
We have generated new fluorescent reporter mice by tagging key transcription factors to 
allow us to visualise, enumerate and study the function of these specialised epithelial cells at 
steady-state and during lung viral challenge such as with influenza. These new tools now 
open the door to temporospatial mapping of both M cells and tuft cells in the lung and to 
ascertain their physiological relationship to immune cells. Although M cells are thought to be 
important in translocation of antigen across the epithelium, the exact relationship between M 
cells, tuft cells and inducible bronchus-associated lymphoid tissue (iBALT) remains unclear. 
Using our new approaches, I revealed M cells and tuft cells to be located on the epithelium 
directly adjacent to iBALT which contains B cell follicles that develop following infection and 
inflammation. Analysis of mice that lack M cells revealed that iBALT could form but the area 
of iBALT measured using two-dimensional immunofluorescent imaging was decreased. 
Thus, while M cells are not essential for iBALT formation, they are critical for the recruitment 
and/or expansion of immune cells in the lung lymphoid tissues during infection suggesting 
that these key cells maximise the immune response to respiratory infection.  
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Chronic infectious diseases are responsible for significant morbidity and mortality. They impose 
high costs on health systems and promote poverty. Visceral leishmaniasis (VL) is caused by the 
protozoan parasite Leishmania donovani. Like other chronic infectious diseases, such as malaria, 
tuberculosis (TB) and human immunodeficiency virus (HIV), VL is characterised by immune 
dysfunction that impairs critical CD4+ T cell responses for parasite control, which in turn can 
promote persistent infection and associated pathology. CD4+ T cells are integral to disease 
outcome. To distinguish CD4+ T cell molecules mediating effective and ineffective anti-parasitic 
immunity, we examined tissue-specific CD4+ T cell responses using single cell RNA sequencing 
in a model of experimental VL. In this model, the liver is a site of acute, resolving infection with 
highly effective anti-parasitic CD4+ T cells (similar to the immune presentation of asymptomatic 
humans), while the spleen is a site of chronic infection and ineffective CD4+ T cells (similar to the 
immune presentation in VL patients).  To study and track CD4+ T cell responses in experimental 
VL, we employed CD4+ T cell receptor (TCR) transgenic cells that are specific for a Leishmania 
antigen (PEPCK). We also employed a Leishmania-specific MHC-class II I-Ab tetramer 
(PEPCK335-351) to examine the entire complexity of the CD4+ T cell response encompassing a 
spectrum of TCR specificities. To determine how drug treatment modulates CD4+ T cell 
responses, a group of mice were also treated with a single dose of AmBisome (current treatment 
for VL patients). PEPCK and PEPCK335-351-positive cells were sorted from the liver and spleens 
of control- or AmBisome- treated mice at various time points throughout infection and subjected 
to single cell RNA sequencing using the 10x Genomics Chromium platform and the 5’ single cell 
reagent kit.  Analysis of this data set will be presented. 
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Severe forms of influenza are often characterized by hyper-inflammation due to excessive immune 
cell infiltration to the site of infection and pro-inflammatory cytokine production. However, the 
immunological mechanisms underlying the excessive inflammation in the lung remain elusive. We 
recently discovered that oxidised cholesterols, so called oxysterols, are produced in the lung upon 
Mycobacterium tuberculosis infection. These oxysterols chemotactically attract macrophages to the 
site of infection via the oxysterol-sensing receptor GPR183. However, the role of oxysterols in viral 
respiratory infections have not been studied. We therefore hypothesised that GPR183 is a novel 
host target for therapeutic intervention to reduce macrophage-mediated hyperinflammation and 
disease severity in viral respiratory infections. 

Here we demonstrate that oxysterols are produced in the lung during Influenza A virus (IAV) 
infection, and these oxysterols facilitate the recruitment of GPR183-expressing macrophages to 
the lung. Additionally, mice genetically deficient in GPR183 and C57BL/6 WT mice treated with the 
GPR183 antagonist had reduced macrophage infiltration into the lungs after IAV without impairing 
type I IFN responses. Neutrophil infiltration was not affected by the genotype or treatment and the 
GPR183 antagonist did not alter percentages of T and B cells. Furthermore, we found that animals 
treated with the GPR183 antagonist had reduced concentrations of pro-inflammatory cytokines in 
the lung.  

Together, we provide the first preclinical evidence for the benefits of inhibiting GPR183 activity to 
reduce severity of viral respiratory infections. 



Characterising the role of NKG7 in CD8+ T cells during blood-stage malaria 

Teija Frame1,2, Benjamin McEnroe1,3, Siok Tey1, Christian Engwerda1 

1QIMR Berghofer Medical Research Institute, Brisbane, Queensland, Australia. 
2Faculty of Medicine, University of Queensland, Brisbane, Queensland, Australia. 

3Institute of Experimental Oncology, University of Bonn, Bonn, Germany. 

 

Malaria has had an overwhelming impact on human lives and remains one of the most 

serious life-threatening infectious diseases in the world. Malaria is caused by infection 

with protozoan parasites from the genus Plasmodium and can present with a wide 

clinical spectrum. During Plasmodium infection there are multiple immune responses 

that are triggered to protect tissues and control parasite growth. These responses 

involve the activation of and interactions between many different immune cells. We 

recently discovered a molecule called NK cell granule protein 7 (NKG7) was an 

important mediator of inflammation in infectious diseases and cancer. NKG7 was first 

characterised in 1993 and has been shown to be expressed in different immune cell 

populations and implicated in both pro-inflammatory and anti-inflammatory responses. 

In many transcriptional studies, NKG7 was identified as a biomarker in various clinical 

and experimental contexts. However, its function in health and disease remains poorly 

characterised. This study reports on the role of NKG7 in CD8+ T cell responses in 

blood-stage malaria. We identified a cell-intrinsic role in antigen-specific CD8+ T cells 

during experimental cerebral malaria. We show NKG7 to co-localise with CD107a after 

stimulation and to play a critical role in exocytosis and CD8+ T cell-mediated killing of 

target cells. In the steady state, we observed Nkg7 expression to be inducible under 

Th1 and Tr1 (IL-27) conditions and suppressed by addition of TGFb. We show Nkg7 

expression is also enhanced after prolonged stimulation. These data together 

suggests a critical role for NKG7 in both CD8+ T cell differentiation and CD8+ T cell 

effector function during blood-stage malaria. Together, these findings provide a better 

understanding of the role of NKG7 in inflammation and support the therapeutic 

targeting of NKG7 for treatment of chronic infectious diseases. 
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Background: Inflammatory bowel diseases (IBD) are chronic conditions of gastrointestinal track. 
the exact cause for the disease is unknown. Environmental factors, genetic mutations, antibiotic 
overdose are potential risk factors for IBD. The hyperactivation of the CD4 T helper (Th) cells is 
underlying cause of IBD pathogenesis. Th17 cells are mostly abundant in the gastrointestinal track. 
It produces inflammatory cytokines including interleukin-17 (IL-17), that have been implicated in 
tissue damage in IBD. Mucosal Th17 cell function is modified by its microenvironments including 
the vasculature. There’s limited information on whether damaged vasculature and its assistant 
adhesion molecules directly affect the function of the Th cells. This study aims to understand 
whether adhesion molecules modify the mucosal CD4 T cell function. 

Methods: Primary mouse CD4 T cells were isolated and cultured with or without endothelial 
adhesion molecules (P-selectin, E-selectin, and CD31/Platelet endothelial cell adhesion molecule) 
for 5 days in-vitro with T cell receptor stimulation and cytokine cocktails. After differentiation 
cytokines were measured in the culture supernatants using the LegendPlex Mouse Inflammation 
Cytokine Kit on Cytoflex machine. Flow analysis was performed on T cells to assess their 
phenotype. 

Results: My data shows that certain endothelial adhesion molecules have the capacity to enhance 
CD4 T cell activation. In presence of endothelial adhesion molecules, Th17 cells (no other T helper 
cell subsets) had increased effector cytokine productions including IL-17A, IFN-γ, TNF-α at day 5 
post-stimulation, while other inflammatory cytokines remain unchanged. This data suggests that 
certain endothelial adhesion molecules directly skew activated mucosal T cells towards a more 
inflammatory phenotype which could contribute to formation of IBD. My data demonstrates 
targeting endothelium activation could be a new approach to treat IBD. 
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Adoptive cellular therapies using Natural Killer (NK) cells are of growing interest. NK cells can 

be obtained from various sources, including umbilical cord blood (UCB) and adult peripheral 

blood (APB). Understanding the diversity of NK cell populations and their receptor expression 

in both UCB and APB will guide future therapeutic designs. In this study, we used a 20-colour 

flow cytometry panel to compare unstimulated and cytokine-activated UCB and APB NK cells. 

Our analysis showed that UCB NK cells express slightly higher levels of the immune 

checkpoints PD-1, TIGIT and CD96 compared to their APB counterparts. Hierarchical 

clustering algorithm and principal component analyses revealed previously overlooked 

unconventional NK cell populations that differed between UCB and APB. UCB was 

characterised by an enrichment in CD56neg as well as mature NKp46neg and CD56+CD16+ NK 

cell populations whereas CD57+ terminally differentiated NK cells with variable expression of 

KIRs and CD16 were found in APB. These populations were conserved upon 2-day IL-15 

culture as well as overnight stimulation with IL-12, IL-15 and IL-18. Interestingly, cytokine 

stimulation was associated with the up-regulation of LAG-3 and DNAM-1 together with the 

down-regulation of NKG2D, TIGIT and CD16 on multiple NK cell subsets in both UCB and 

APB. TIM-3 was also up-regulated with activation, but only in UCB. Overall, our data indicate 

that NK cells in UCB have a more immature phenotype but might be more amenable to 

immune checkpoint therapy than APB NK cells. 
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Malaria caused >600,000 deaths in 2020. Although it is hoped that Mosquirix – the only licenced 

vaccine – will reduced this mortality, it is only 36% efficacious in children overall, 26% efficacious in 

infants, and 20% efficacious in children with the highest malaria exposure. Children represent 

~77% of malaria deaths, meaning this most vulnerable population receives the least protection 

from the vaccine. New strategies to boost vaccine efficacy are therefore urgently needed. Previous 

work from our group has shown one potential way to improve vaccine efficacy is through blockade 

of type I interferon signalling. Type I interferon pathways are rapidly upregulated by parasites 

during malaria, driving the development of tolerogenic environments with enhanced T regulatory 

cell activity. This regulatory environment may in turn cause suboptimal memory B-cell responses, 

with altered antibody responses. Using an optimised induced blood stage malaria (IBSM) model, 

we are conducting a Phase 1b clinical trial to determine if blockade of type I interferon signalling 

using the small molecule JAK1/2 inhibitor, Ruxolitinib, can reverse this parasite driven 

immunoregulation and therefore boost immunity.  

Participants (n=26) will be inoculated with P. falciparum and treated with the anti-malaria drug 

artemether-lumefantrine ~8 days after inoculation. Participants will also receive either adjunct type 

I interferon blockade via the drug ruxolitinib (treatment group), or adjunct placebo (control group). 

Ruxolitinib is a re-purposed, orally available, and registered drug that inhibits JAK1/2 activation 

causing reduced STAT1, STAT2 and STAT3 phosphorylation. Participants will be re-infected with 

P. falciparum 90 days after the initial inoculation, and the effect of ruxolitinib on secondary immune 

response evaluated. To examine the effect of ruxolitinib on B-cell responses, whole blood and 

plasma samples from participants will be analysed using scRNA sequencing, spectral flow 

cytometry, ELISA, protein micro-arrays, and antibody functional activity assays. Preliminary data 

from these studies will be presented.  
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Urinary tract infections (UTIs) are the second most common bacterial infection with high 
recurrence rates in women. With the rise of multi-drug resistant (MDR) bacteria, UTI treatment 
is becoming increasingly difficult and costly. In 2020 alone, UTIs cost the Australian healthcare 
system $909 million, a figure which is estimated to increase unless we can combat antibiotic 
resistance. Here we investigated adaptive immune responses in a mouse model of MDR UTI, 
and whether they contribute to controlling infection, in the hopes of finding alternative therapies 
for UTI. 

C57BL/6J wild-type mice were transurethrally inoculated with an MDR UTI strain of Gram-
negative uropathogenic Escherichia coli (UPEC), depositing bacteria directly into the bladder. 
A group of mice were inoculated a second time after 1 week, termed UTI superinfection. Mice 
were then monitored for 4-7 weeks. Flow cytometry was used to characterise B cell 
populations in bladder-draining lymph nodes of wild-type mice. Bladders and urine were also 
collected at various time-points to assess bacterial numbers. 

In bladder-draining lymph nodes of wild-type mice, germinal centre (GC) B cell responses had 
developed by 4 weeks post inoculation, and subsided by 7 weeks. UTI superinfection mice did 
not have enhanced GC B cell responses, suggesting that successive inoculations in the 
bladder do not elicit stronger humoral immunity despite it being the primary site of infection. In 
conclusion, our data suggest for the first time in a mouse model, that Gram-negative bacterial 
UTI induces humoral immune responses in local lymph nodes, which could potentially help 
clear infection. Boosting this transient response could greatly aid current therapies in terms of 
bacterial clearance, and ideally reduce the high levels of recurrence in UTI. 
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The majority of human body surfaces are lined with epithelial cells that bind together to form 

an essential physical barrier, primarily protecting against invading pathogens. Mucosal 

epithelial cells have been identified to express major histocompatibility complex (MHC) II 

when in states of infection, however, their functionality is still unclear. The immune system 

requires the specificity to distinguish between self and non-self, especially at mucosal 

barriers in order to effectively clear foreign pathogen in the luminal space while preserving 

self-cells. It does this via expression of surface MHC class I and II molecules, variable and 

unique between individuals.  

 

The mucosal epithelial cells in the respiratory and gastrointestinal tracts are the first line of 

defence to potentially infectious material in the air we breathe and food we eat, respectively. 

Thus, it is logical that they possess the ability to detect pathogens and possibly regulate 

immune responses via MHC II. We show that mucosal epithelial cells from the lung and gut 

express MHC II molecules upon induction of endoplasmic reticulum (ER) stress via 

interferon gamma (IFNγ) treatment in a dose-dependent manner. IFNγ-induced MHC II in 

lung epithelial cell lines, 16HBEs, have been found to be suppressed by interleukin-22 (IL-

22) co-treatment or by ER stress inhibitors. Whether this affects the presentation of antigen 

on MHC II and subsequent immune cell (T cell) activation is currently unknown. 

 

As society is moving towards an aging population, immune health is of paramount 

significance. This research could greatly benefit those living with weakened immune 

systems and provide insight into managing infections at their sites of origin by targeting 

epithelial cell mediated immune responses. Additionally, these findings could potentially 

provide knowledge on how we adapt and respond to environmental irritants, such as air 

pollution and food allergens.  
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Acute graft-versus-host disease (aGVHD) limits the success of allogeneic bone marrow 
transplantation (alloBMT). aGVHD of the gastrointestinal (GI)-tract is commonly lethal due to barrier 
integrity destruction. Low diversity in gut microbiota has been shown to be a predictor of GVHD-
related mortality in alloBMT. Clinical studies examining the efficacy of faecal microbiota 
transplantation (FMT) to reconstitute normal microbiota and reduce GVHD are ambiguous, likely 
reflecting variable products, modes of delivery and patient cohorts. We thus established a murine 
model of FMT in alloBMT to interrogate predictors of success. This showed that FMT attenuated 
aGVHD and improved survival. Gut microbial profiling by 16S rRNA sequencing revealed that while 
FMT did not restore diversity, the post-transplant community differed between FMT and non-FMT 
mice. Of the mice which displayed a more robust microbiome shift in response to FMT, discrimination 
between these responders and non-responders was driven by members of the Muribaculaceae, 
Lachnospiraceae and Deferribacteraceae families. Confocal microscopy of the GI-tract revealed 
increased IgA deposition and Muc2 expression in responders after FMT, suggesting 
immunomodulatory bacteria may improve transplant outcome by invoking IgA and mucin secretion 
to reinstate barrier integrity. To determine whether host-derived IgA was critical in attenuating GVHD, 
we transplanted polymeric Immunoglobulin receptor (pIgR) deficient mice which lack the ability to 
transport IgA across epithelia. Compared to wild-type, pIgR-/- recipients displayed increased aGVHD 
demonstrating protection by host IgA. Interestingly, patients with GVHD remain chronically IgA-
deficient, potentially identifying this as a feed forward mechanism maintaining and amplifying gut 
GVHD. In sum, we identify protective organisms and downstream immunomodulatory benefits of 
FMT that will serve as a basis for optimization strategies. 



 
Defining the role of TIGIT in NK cell responses 

   
Anthony Johnson1,2, Ingrid M. Leal Rojas1, Kristen Radford1, Camille Guillerey1,2 
  
1. Cancer Immunotherapies Group, Mater Research Institute-The University of Queensland, 
Translational Research Institute, 37 Kent Street, Woolloongabba, QLD 4101, Australia. 
2. The University of Queensland, Saint Lucia, QLD, 4067, Australia 
 
 
T cell immunoreceptor with immunoglobulin and ITIM domain (TIGIT) is an immune 
checkpoint that has been shown to negatively regulate T cell functions. TIGIT competes 
against the activating receptor DNAM-1 (CD226) for the binding of ligands CD155 and 
CD112. TIGIT is also expressed on Natural Killer (NK) cells. NK cells are innate lymphocytes 
that possess anti-cancer properties that make them an attractive candidate for 
immunotherapies. The role of TIGIT in regulating human NK cells remains to be 
investigated. We aimed to determine whether TIGIT regulates NK cells response to different 
stimuli. TIGIT was expressed on 80% of unstimulated umbilical cord blood NK cells. 
Interestingly, TIGIT expression dropped to 30% upon 2-week expansion in IL-2 and IL-15. 
We did not observe any significant difference between TIGIT+ and TIGIT- NK cells in their 
ability to degranulate in response to K562, a leukaemia cell line that expresses TIGIT ligands 
CD155 and CD112. Furthermore, TIGIT+ NK cells were as efficient as their TIGIT- 
counterpart in producing IFNγ. Finally, the addition of a blocking anti-TIGIT antibody failed to 
increase cord blood NK cell degranulation to K562. Overall, our data indicate that TIGIT is 
expressed on a large proportion of umbilical cord blood NK cells and TIGIT+ human NK cells 
are functional. In our experimental setting, we did not observe a major role of TIGIT in 
regulating NK cell cytotoxic activity nor cytokine production. Whether TIGIT might regulate 
human NK cell functions in different settings still needs to be explored. 
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The expression of CD4 and CD8 co-receptors in mature T cells was generally accepted to be 

mutually exclusive to the point that their expression is used to delineate helper and cytotoxic 

T cell populations. However, the co-expression of both CD4 and CD8 in single T cells is 

increasingly being reported in the peripheral circulation. To date, the presence of CD4/CD8 

double-positive (DP) T cells has been described in several diseases, viral infections, and 

cancers. The function of DP T cells, however, remains controversial. Studying DP T cells is 

challenging as the isolation of these cells has revealed that the population contains many 

aggregates of single-positive (SP) CD4 and CD8 T cells, which may explain inconsistent 

descriptions of DP T cell function and phenotype reported in the literature. Furthermore, the 

lack of unique surface markers distinguishing DP T cells from SP CD4 and CD8 T cells 

hampers DP T cell purification. Previously, our lab used a fluorescence-assisted cell sorting-

based double-sorting method to purify DP T cells from SP T cell aggregates. However, the 

process is time-consuming and may induce cell stress. To circumvent this problem, we 

developed a method based upon the use of Hoechst staining to differentiate singlet DP T cells 

from aggregates, achieving around 70-90% purity of DP T cells in a single round of cell sorting. 

Following purification, we will profile the transcriptomic signatures of DP T cells via single-cell 

RNA sequencing to reveal novel immunoregulatory mediators in DP T cells. Further, we will 

study mechanisms of activation or suppression of conventional T cells and compare the 

regulation of T cell receptor signalling and antigen recognition in DP T cells with SP T cells. 

This project will shed light on DP T cells as possible immune-regulators, potentially informing 

the development of effective immunotherapies against diseases. 
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Macrophages are a major source of pro-inflammatory cytokines in COVID-19. How 

macrophages sense the causative virus, SARS-CoV-2, to drive cytokine release is, however, 

unclear. Here, we show that human macrophages do not directly sense and respond to 

infectious SARS-CoV-2 virions because they lack sufficient ACE2 expression to support 

virus entry and replication. Over-expression of ACE2 in human macrophages permits SARS-

CoV-2 entry and early-stage replication and facilitates macrophage pro-inflammatory and 

anti-viral responses. ACE2 over-expression does not, however, permit the release of newly 

synthesised virions from SARS-CoV-2-infected macrophages, consistent with abortive 

replication. Release of new, infectious SARS-CoV-2 virions from ACE2 over-expressing 

macrophages only occurred if anti-viral mediator induction was also blocked, indicating that 

macrophages restrict SARS-CoV-2 infection at two stages of the viral life cycle. These 

findings resolve the current controversy over macrophage-SARS-CoV-2 interactions and 

identify a signalling circuit that directly links macrophage recognition of SARS-CoV-2 to 

restriction of viral replication.  
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Toxoplasma gondii, a ubiquitous neurotropic parasite, is a leading cause of posterior uveitis 

and encephalitis. We investigated whether T. gondii preferentially localised in different regions 

of the retina and brain; and whether microglia are activated in a regionally-dependent manner 

in a mouse model of acute toxoplasmosis. C57BL/6J mice were inoculated with T. gondii 

Prugniaud-tdTomato tachyzoites (low dose [5x103] n=5; high dose [1x104] n=5) or PBS control 

(n=5). In vivo retinal imaging was performed every 7 days to monitor clinical disease and initial 

parasite invasion. Eyes and brains were collected between days 7-28 post-infection. Retinal 

wholemounts and brain sections were processed for immunofluorescence staining (Tmem119 

and MHC class II antibodies) and confocal microscopy. T. gondii cyst burden, microglia 

density, field area and MHC class II expression were quantified using FIJI. Clinical disease 

and tdTomato+ T. gondii parasites were observed in infected mice from day 14 using in vivo 

retinal imaging. Examination of tissues revealed that cysts were detected only in mice infected 

with high-dose T. gondii. In the retina, cysts exclusively localised in the ganglion cell layer 

(GCL) and inner plexiform layer (IPL); whereas cysts preferentially localised in the cortex of 

the brain. Despite regional specificity of T. gondii cysts, Tmem119+ microglia activation was 

widespread, evidenced by MHC class II upregulation and altered microglia phenotype in all 

examined CNS regions (retina: GCL, IPL, outer plexiform layer; brain: cortex, olfactory bulbs, 

hippocampus, cerebellum) compared to controls (p<0.05). T. gondii infection also resulted in 

increased Tmem119-/MHC class II+ cells in the retinal GCL, and upregulation of MHC class 

II on brain vasculature. These findings demonstrate regional tropism for T. gondii cyst 

formation and suggest robust microglia activation occurs during acute toxoplasmosis. 

Understanding the role of innate immunity in controlling T. gondii replication in the CNS may 

lead to novel immunotherapeutic targets for toxoplasmosis.  
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As innate immune cells, macrophages are activated to respond to pathogens and cell debris 
and the endo-lyososomal pathway is central to their responses, ranging from receptor 
signalling and production of inflammatory mediators to anti-microbial defences. A host of ion 
channels and transporters in the limiting membranes of endosomes and lysosomes, maintain 
selective fluidic and acidic pH environments for protein sorting and degradation. The proton-
activated chloride (PAC) channel, encoded by TMEM206, is a newly identified endosomal 
membrane protein characterised in HEK293 cells. We have examined TMEM206 in 
macrophages for the first time. During M1/M2 polarization of mouse bone marrow-derived 
macrophages (BMMs), using RT-PCR we show that TMEM206 is expressed and upregulated 
in M2, anti-inflammatory BMMs. TMEM206-GFP was transfected into RAW 264.7 
macrophages where it was imaged in fixed and live cells and shown to be in the membranes 
of mature macropinosomes, endosomes and lysosomes based on co-localisation with other 
markers. Overexpression of TMEM206 resulted in dissipation of lysosomal acidification 
assessed by lysotracker fluorescence and in a dramatic enlargement of endo-lysosomal 
compartments, both serving as evidence that this proton active chloride channel contributes 
to endo/lysosomal function in macrophages. In other cell types, our results indicate the 
involvement of TMEM206 in hypoxia and cell death and ongoing studies are exploring stress 
and inflammation related roles for TMEM206 in macrophages.   
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Macrophages are a major cell population in every organ in the body and adapt in each 

organ to perform specific physiological functions. The proliferation, differentiation and 

survival of macrophages is dependent upon signals from the macrophage colony-

stimulating factor receptor (CSF1R). Csf1r mRNA is expressed in the placental 

trophoblasts at the earliest stage of implantation. In the embryo, Csf1r is expressed in 

the earliest macrophage populations arising in the yolk sac, and thereafter is uniformly 

and specifically expressed in cells of the macrophage lineage throughout the body. A 

knockout of Csf1r in mice or rats leads to the loss of most tissue-macrophage 

populations and leads to severe pleiotropic effects on postnatal growth and organ 

development.  

A functional enhancer in the first intron of Csf1r was identified as the Fms intronic 

regulatory element, or FIRE. Deletion of FIRE enhancer in the mouse germ line led to 

an unexpected phenotype. Most macrophage populations were unaffected, but those 

of the brain (microglia), serous cavities, epidermis, kidney, and heart were entirely 

ablated by Flow Cytometry analysis and CSF1R expression in monocytes and their 

progenitors was abolished. We hypothesise the selective loss of tissue macrophages 

affects physiological and immunological organ-specific functions. Histological tissue 

samples indicated that FIRE KO mice had significantly fewer macrophages in kidney 

and heart than WT mice from juveniles to adults. By 30 weeks of age, partial population 

of the macrophages in the kidney medulla was recovered with age although they 

remained deficient. The FIRE mutation was not dosage compensated in 

heterozygotes. We aim to extent the knowledge of the function of FIRE and to 

determine the role of FIRE in control of Csf1r expression. 
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Plasmodium falciparum malaria causes significant disease burden globally, with >240 
million cases of disease reported in 2020. In areas of high malaria transmission, naturally 
acquired immunity develops slowly throughout childhood. This slow acquisition of 
immunity has been attributed to malaria driven tolerogenic/immunoregulatory responses 
across both innate and adaptive immunity. However, a clear understanding of how innate 
cells change from inflammatory to tolerogenic and their functional impact on adaptive 
immune responses in malaria is lacking. We assessed the single cell transcriptional 
profiles of PBMCs collected from malaria-infected children and adults as well as in-
country healthy controls. After pre-processing, data normalization and integration, we 
reconstructed 13 major cell clusters. Transcriptional changes were confirmed functionally 
by flow cytometry. We first analysed transcriptional changes to innate myeloid cells during 
infection. Collectively, data reveal a significant enrichment of regulatory myeloid cells 
during malaria with down regulation of multiple cytokine and chemokine responses, along 
with HLA-DR associated genes/pathways required for robust inflammatory control and 
antigen presentation. For NK cells, there was evidence of increased cytotoxic potential 
across multiple NK subsets, with upregulation of genes with known cytotoxic functions. 
Transitioning to adaptive immune responses, CD4 T cells were dominated by Type I 
regulatory cells (Tr1), with upregulation of inhibitory genes (LAG3, CTLA-4, TIM3) on Tr1 
and Th1 CD4 T cells which is consistent with a regulatory phenotype. Consistent with 
development of memory B cells with age and continued exposure to infections, children 
had a higher proportion of naïve and transitional B cells compared to adults, who instead 
had higher proportions of memory subsets. In both children and adults there was a 
proportional expansion of plasmablasts with the population of B cells during malaria, 
consistent with our prior studies in experimental infection. In naïve B cells, genes 
associated with Type I IFN signalling were upregulated, consistent with an 
immunoregulatory phenotype. Together this study reveals an important role of regulatory 
responses in innate and adaptive cell subsets in modulating immune responses during 
acute infection. The specific pathways identified may be leveraged to develop strategies 
to reverse immune-tolerance to malaria and improve vaccine responsiveness in high-risk 
populations. 
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Congenital Human CMV (HCMV) infection has approximately 0.6–0.9% prevalence 

worldwide causing multiple health sequelae in newborns. HCMV spreads via myeloid 

cells, but little is known how infection modifies their homeostasis. Common to all 

betaherpesvirus genomes is the capture of chemokines and their receptors. We use 

infection of mice with mouse cytomegalovirus (MCMV) as a model for understanding 

how its human counterpart (HCMV) spreads and establishes a persistent infection in 

the salivary glands. The MCMV encoded G-protein couple receptor (GPCR), M33, 

facilitates dendritic cell (DC)-dependent escape from lymph nodes to the blood and 

subsequently, the extravasation of infected DC to the salivary gland. Importantly, the 

HCMV-encoded chemokine receptor homolog, US28 rescues the function of M33 with 

respect to DC viremia, but not for DC extravasation to the salivary gland. Both M33 

and US28 engage Gq/11 to constitutively activate phospholipase C β (PLCβ) and cyclic 

AMP response-element binding protein (CREB) that is resistant to pertussis toxin in 

vitro. The contribution of each biochemical pathways activated by M33 in vivo is 

unknown. We compared spread of the MCMV with wildtype M33 and or with a carboxy-

tail truncated derivative-for which CREB signalling was abolished, but PLCβ activation 

preserved (designated M33ΔC38). The absence of M33 Gq/11-dependent CREB 

signalling correlated with reduced mobilisation of infected DC to the blood, similar to a 

M33 knockout virus, confirming that M33 PLC activation in lymph nodes was 

redundant for facilitating viraemia. However, when infected DC were introduced 

directly to the vascular compartment by i.v. inoculation, M33ΔC38-infected DC 

extravasated to the salivary glands via a pertussis toxin-sensitive, Gi/o-dependent and 

CREB-independent mechanism. These results demonstrate the ability of a viral-

encoded chemokine receptor to engage diverse G proteins in different tissue 

compartments to co-ordinate virus spread.  The ability of HCMV US28 to compensate 

for M33 in promoting DC viremic spread suggests it may carry a similar function in 

humans. The inability of HCMV US28 to rescue salivary gland colonization suggests 

this function may be species-specific. These results demonstrate the potential of virus-

encoded GPCRs as drug targets to prevent cytomegalovirus dissemination. 
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Abstract 
 
Introduction 
Cytomegalovirus (CMV) is a significant driver of global modulations to immune cells, and 
found up to 100% prevalent in endemic regions. CMV co-infection has been show to 
negatively impact immune acquisition in a number of settings, but to date the impact of CMV 
on malaria immunity has not been investigated.  
 
Methods 
We investigated the impact of CMV on immunity to malaria in 40 malaria naïve adults 
undergoing induced blood stage malaria. We investigated parasite multiplication rate, CD4+T 
cells at, and parasite specific antibody induction. 
 
Result 
52.5% of participants were CMV positive. CMV positive individuals had significantly higher 
parasite multiplication rates (p=0.0044). Further, positive participants had higher induction 
of Th1-Tfollicular helper cells during infection and reduced induction of parasite specific 
antibodies after infection (p=0.035). 
 
Conclusion 
CMV infection has a major negative impact on acquisition of protective immunity to malaria. 
The increased parasite replication rate suggests disruption of major innate cell responses 
required to control parasite growth, while reduced antibody acquisition is indicative of 
disrupted adaptive responses. Given that CMV prevalence is close to 100% in malaria endemic 
areas, our results suggest CMV co-infection may contribute to both slow immune acquisition 
and low vaccine efficacy in at risk populations.  
 



Development of novel immunotherapeutics for EBV lymphomas  
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1Translational Human Immunology Lab, QIMR Berghofer, Queensland 
2Tumor Immunology Lab, QIMR Berghofer, Queensland 

Having survived millions of years of evolution amongst primates, Epstein Barr virus (EBV) is 
considered one of the most complicated viruses. It not only causes primary infectious 
mononucleosis but also has the ability to transform itself into an oncogenic virus to cause cancers 
like NPC, GC and PTLD. Recent evidence strongly correlates EBV to various autoimmune 
diseases such as multiple sclerosis and systemic lupus erythematosus.  

These diseases are usually treated with traditional approaches including ectomy and 
radio/chemotheraphy, with the addition of monoclonal antibodies in some cases. Limited 
therapeutic progress has led to increased interest in the capacity for immunotherapy in the targeted 
treatment of EBV associated diseases. Strong evidence supporting the role of dysfunctional T cells 
in EBV cancers, has already led to the development of immunotherapies for EBV lymphomas. 
However, this approach warrants further studies with regard to testing the efficacy, safety and 
prolonged survival of infused immune cells for the targeted attack of virus/ virus transformed cells 
in vivo.  

As a part of my PhD project in the Translational and Human Immunology lab, at QIMRB, we 
have developed and characterizing a humanized murine model that enables us to replicate latent 
EBV cancer in vivo. Using this model, my project aims to profile the immune landscape and 
evaluate immunotherapies in vivo. 

Additionally, this model provides us with a platform to investigate the underlying immunological, 
virological and serological parameters of EBV associated lymphomas and other EBV-associated 
autoimmune conditions. It provides a powerful resource for the characterisation of viral 
trafficking, and furthermore histopathology analysis enables us to demonstrate the spatial 
configuration of immune cells in relation to EBV virus. Importantly, this model allows us to 
examine the temporal activity of cytotoxic lymphocytes as a therapy for EBV-associated tumours.  
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Lipopolysaccharide (LPS) signalling via Toll-like receptor 4 (TLR4) is extensively studied as a 

major inflammatory pathway, yet there is no structural understanding of the recruitment of its 

proximal signalling adaptors. Upon LPS binding, dimerisation of TLR4 leads to recruitment of 

adaptor proteins MAL and MyD88 through toll-interleukin receptor (TIR) domain interactions, 

and ultimately to activation of transcription factors including NF-κB. We have shown that 

purified TIR domains can spontaneously form large filamentous assemblies in vitro. We have 

solved structures for a MAL filament, MAL-induced MyD88 microcrystals, and TLR4-MAL co-

filaments. We hypothesise that the protein-protein interaction interfaces within these 

assemblies reflect the interactions occurring in the signalosome in vivo. Establishing the 

biological relevance of the interaction interfaces required analysis of the signalling function of 

interface protein variants. NF-κB driven mScarlet-I fluorescent reporter HEK293 cell lines, in 

conjunction with GFP-tagged TLR4 or MyD88 variants, allow the development of flow 

cytometry-based dual fluorophore assays for rapid analysis of both protein expression level 

and LPS-induced signalling activity. These flow cytometric assays allow analysis of signalling 

in only those cells with an appropriate endogenous level of target protein expression and avoid 

problems of variable transfection efficiency or spontaneous signalling from over-expression. 

The robust signalling data we generated supports the interactions predicted by in vitro 

structures of a TLR4/MAL filament and MyD88 crystal array. TLR4 showed exclusive head-to-

tail dimerisation of TIR domains and lateral recruitment of MAL. Together these findings define 

TIR domain interactions that are vital to TLR4 signalosome formation and inflammatory 

signalling, provide interfaces for targeted drug development and generate an updated model 

of signalosome formation. 
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Visceral leishmaniasis (VL) refers to severe, systemic manifestations of disease 

caused by Leishmania protozoan parasites.   The disease remains endemic across 

large parts of the developing world, and increasing resistance to existing 

chemotherapies the lack of effective vaccines drives the need for novel avenues of 

treatments, such as immunotherapy. During VL, a robust CD4+ Th1 cell mediated 

response is required for effective clearance of the parasite, and dysregulation of this 

response leads to chronic infection. Natural Killer Granule Protein 7 (NKG7), a 17kDa 

transmembrane protein, has been found to be highly upregulated in CD4+ T cells under 

chronic inflammatory environments. Despite being first described in 1993, the function 

of NKG7 remained unexplored till recent times. We have shown that NKG7 plays a 

critical role in driving Th1 cell mediated inflammation during VL, and further studies 

using system-wide and cell specific NKG7 ko models were conducted to expand on 

earlier findings.  Furthermore, we have identified Transforming Growth Factor beta 

(TGFβ) signalling to strongly suppress CD4+ T cell expression of NKG7, which 

coincides with the known immunosuppressive role of TGFβ in VL. Understanding the 

nature of the interactions between TGFβ and NKG7 in CD4+ T cells, could contribute 

to the development of novel immunotherapies that can modulate levels of NKG7 to 

achieve the desired outcome.  
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Follicular B helper T cells (TFH) are key cells in establishing a high-affinity antibody response 
with long-lasting immunological memory. Vaccine efficacy relies strongly on this process, 
while the excessive function of TFH function can also lead to autoimmunity. Recent studies 
have shown that metabolic hormones act as cytokines and regulate TFH activity in a TFH-
intrinsic manner. Previously it has been shown that the metabolic hormone leptin directly 
regulates TFH cells and hypoleptinemia is associated with poor vaccine responses, 
particularly in elderly individuals. Using mouse models infected with influenza, we showed 
that the leptin receptor is required for optimal TFH and antibody responses. My project is to 
extend this emerging area and aims to understand the synergistic role that multiple 
metabolic hormones may have in regulating TFH function and antibody responses. To dissect 
the relationship between metabolic hormones and TFH cells, I will primarily use loss-of-
function experiments produced through two methods. Firstly, I confirmed that the specific 
deletion of the leptin receptor in OT-II T cells (specific to antigen ovalbumin/OVA) leads to a 
significant reduction in TFH cells. I will also utilise CRISPR-mediated gene deletion to 
produce gene knockouts of other hormone receptors in leptin receptor-deficient OT-II T cells 
and study their functions in adoptive transfer studies. Second, I will use a T cell-specific 
deletion (Cd4-Cre) of multiple metabolic hormone receptors in a mouse strain (polyclonal) 
and one crossed with an OT-II mouse strain to examine how leptin and other hormones may 
regulate TFH responses in immunisation and vaccination. Findings from these experiments 
will help to elucidate the precise role metabolic hormones have in regulating TFH cells and 
antibody responses.  
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Group 2 innate lymphoid cells (ILC2s) are a relatively newly defined subset of tissue-resident 
lymphocytes that are essential to maintain tissue homeostasis and protect epithelial barrier 
tissues. These ILC2s can rapidly detect changes in the microenvironment allowing them to 
recruit other immune effector cells and mediate type 2 immune protection against extracellular 
parasites and regulate tissue repair following injury. Early studies associate the role of ILC2s 
with poor anti-tumour response in multiple cancer types, but emerging evidence suggest that 
ILC2s can promote anti-tumour responses against metastatic melanoma. How this is achieved 
is not yet understood. 
 
Understanding the developmental and functional pathways of ILC2s plasticity in pro and anti-
tumour activity is pivotal to identify strategies to harness ILC2 function for anti-tumour immune 
protection. We used a novel reporter mouse model that expresses a fluorescent protein 
marking the potential ILC2 progenitor population to study how ILC2s and ILC2 progenitors 
respond to pro-inflammatory signals such as interleukin (IL)-33 and IL-25. By treating mice 
with exogenous IL-33, we found that the total number and frequency of optically barcoded-
ILC2 progenitors and ILC2s in bone marrow decreased dramatically similar to previous reports. 
We propose that this reduction in bone marrow arises by the dual expansion and egress of 
ILC2 progenitors to other lymphoid and non-lymphoid tissues in response to the systemic 
stimulus. Further investigation of the mechanisms driving ILC2 progenitor differentiation and 
egress will shed light on the bone marrow-peripheral tissue circuit necessary to ensure the 
balanced dissemination of ILC2s to tissues to respond to micro (lungs and gut) and macro-
inflammatory challenges that they might be exposed to at mucosal tissues and necessary for 
enhanced ILC2-mediated immune protection. 
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We recently demonstrated that the oxidised cholesterol sensing receptor GPR183 is significantly 
downregulated in blood from tuberculosis (TB) patients with diabetes compared to TB patients without 
co-morbidities and that this is associated with more severe disease on chest x-ray. To study the role of 
this receptor at the site of disease, the lung, we developed a high fat diet (HFD) based murine model 
of dysglycemia and obesity and demonstrated that these mice have more severe TB. The present 
study aimed to identify the immune-metabolic mechanisms underlying this increased susceptibility. 
 
We show here that in normal chow diet (NCD)-fed mice alveolar macrophages in the lung highly 
upregulate expression the oxysterol producing enzyme CYP7B1 upon M. tuberculosis (Mtb) infection. 
CYP7B1 metabolises 25-hydroxycholesterol to 7α,25-dihydroxycholesterol (7α,25-OHC), the high 
affinity ligand for GPR183. An increase in CYP7B1 is indicative of increased 7α,25-OHC production at 
the site of infection. Consistent with this, we observe rapid recruitment of GPR183 expressing immune 
cells during early infection in Mtb-infected animals on NCD. The expression of CYP7B1 is however 
significantly blunted in Mtb-infected mice fed HFD. This is associated with delayed migration of 
GPR183 expressing immune cells to the lung during early infection (3 weeks post infection). We 
subsequently identify these cells as macrophages. 
 
Together our data highlight that oxidised cholesterols and GPR183 play an important role in mounting 
an effective immune response against Mtb in the lung by recruiting macrophages to the site of 
infection. In addition, we provide evidence that HFD-induced dysglycemia disturbs the 
GPR183/oxysterol axis contributing to more severe TB disease. 
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The mucosal epithelial cells in the gastrointestinal and respiratory tracts are the sentinels of 
the mucosal immune system which regulate host tolerance and immunity. Major 
Histocompatibility complex (MHC)-II is dynamically expressed on these mucosal epithelial 
cells and plays key roles in tissue-resident immune cell activation, epithelial cell differentiation 
and intestinal tumorigenesis. The expression of MHC-II is induced in response to 
inflammation, parasitic infections, and upon exposure to microbiota and reported to be 
increased in inflammatory bowel disease (IBD). However, the regulation of epithelial cell-
specific MHC-II during homeostasis is yet to be explored. We have discovered a novel role for 
IL-22 in suppressing epithelial cell MHC-II via the regulation of endoplasmic reticulum (ER) 
stress, using animals lacking the Interleukin-22-receptor (IL-22RA1), primary human and 
murine intestinal and respiratory organoids, and a murine model of infection (pneumovirus) or 
with epithelial cell defects (Muc2 missense mutation). Animals lacking IL-22RA1 have 
significantly higher MHC-II expression on small intestinal and respiratory epithelial cells at 
baseline. IL-22 directly downregulated Interferon-γ-induced MHC-II on primary mucosal 
epithelial cells by modulating the expression of MHC-II antigen A alpha (H2-Aα) and Class II 
transactivator (Ciita), a master regulator of MHC-II gene expression. Using chemical-induced 
and spontaneous mouse models of IBD (colitis), we show that in non-infectious inflammatory 
disease, IL-22-induced suppression of MHC-II expression leads to an improvement in the 
paracellular barrier permeability, restoration of goblet cells, reduced inflammation and 
attenuated disease. However, during acute infection of respiratory mucosa, IL-22-mediated 
suppression of epithelial cell-MHC-II expression leads to an aberrant immune response, 
suppression of cellular stress, increased mucus secretion, severe pathology, and increased 
mortality. Our work highlights the context dependent role of IL-22 and the potential implications 
for future IL-22-based therapeutics as long-circulating recombinant IL-22 are currently in 
clinical trials for several indications including inflammatory bowel disease.  
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Endothelium is a n important component of immune cell microenvironment playing a crucial role in 
triggering immune response. Endothelial cells are well known following activation or damage to 
express vascular homing adhesion molecules. Two main groups of adhesion molecules are 
selectins slowing down leukocytes and integrin ligands recruiting leukocytes to the site of injury. 
Among selectins P-selectin is the most important for this role while endothelial E-selectin is almost 
redundant for leukocyte homing.  
Our studies demonstrate that E-selectin expressed in bone marrow is an important 
microenvironmental factor modulating self-renewal of haematopoietic stem cells. We also find that 
bone marrow derived macrophages adherent to E-selectin become activated and release 
chemokine CCL2. Additionally, we showed that E-selectin blockade in mice treated with 
granulocyte colony-stimulating factor decreases levels of pro-inflammatory cytokines and 
chemokines. Our hypothesis is vascular homing adhesion molecules play direct regulatory roles in 
immune cell activation or priming. 
In this study human CD14+ monocytes were isolated from human cord blood using FICOLL-
PAQUE density gradient followed by purification with CD14 MACS beads (Miltenyi Biothech). 
Purified CD14+ monocytes (96% purity) were then incubated in contact with human recombinant 
adhesion molecules E-Selectin, P-Selectin VCAM, PECAM, ICAM for 4 hours at 37°C. 
Supernatants were immediately collected following incubation for cytokines release analysis by 
bead-based immunoassay (LegendPlex).  
We found that adhesion of human CD14+ cord blood monocytes to E-selectin particularly boosts 
release of TNF-α, IL-6, CCL2 and IL-8 and enhances further cytokines release in response to 
stimulation with pathogen-associated molecular patterns (PAMPs) such as bacterially derived 
endotoxin (lipopolysaccharide) and dsRNA viral mimic Poly(I:C). 
Our findings suggest vascular homing adhesion molecules play important regulatory roles distinct 
from well-known recruiting/homing role of immune cells. These findings may help to develop novel 
strategies to reduce pathological inflammation. 
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Macrophages elicit pro- or anti-inflammatory responses upon encountering pathogen-derived 
or cell damage-associated cues. SCIMP is an immune-specific, trans-membrane adaptor 
enriched in macrophages. SCIMP is clustered in membrane signalling domains, including 
tetraspanin-rich domains and cholesterol-rich lipid rafts, along with tetraspanins (Tspans) and 
receptors, and, as an adaptor, it recruits effectors and kinases to facilitate receptor signalling. 
We have previously shown that SCIMP is coactivated with Toll-like receptors (TLRs), 
interacting with TLRs to direct signalling, transcription, and the release of pro-inflammatory 
cytokines. Here we investigated whether SCIMP is also involved in anti-inflammatory 
responses in so-called M2 macrophages. When BMMs from WT and SCIMP KO mice are 
activated with IL-4 to initiate M2 programs, the loss of SCIMP is accompanied by the 
upregulation in M2 marker expression such as Arginase 1, and in the phosphorylation of key 
signalling kinases, including Akt and P70S6K suggesting that SCIMP can also influence anti-
inflammatory responses. M2 cells show enhanced formation of tetraspanin-rich domains, and 
we show that SCIMP is upregulated in a tetraspanin-dependent manner which we propose is 
central to anti-inflammatory signalling and outputs downstream of the IL-4 receptor. These 
studies reveal novel roles for SCIMP in modulating inflammatory responses as an adaptor for 
diverse receptors.  
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BACKGROUND & AIMS: MUC1 is abnormally expressed in colorectal cancer including colitis-

associated colorectal cancer (CAC), but its role in tumorigenesis is unclear. This study investigated 

MUC1’s effects in murine models of colitis and CAC and elucidated mechanisms of action. 

METHODS: Colitis and CAC were induced in mice by exposure to dextran sodium sulfate or 

azoxymethane plus dextran sodium sulphate. clinical parameters, immune cell infiltration, and tumor 

development were monitored throughout disease progression. Experiments in knockout mice and 

bone marrow chimeras were combined with an exploration of immune cell abundance and function. 

RESULTS: Deficiency of Muc1 suppressed inflammation, inhibited tumor progression, increased 

abundance of CD8+ T lymphocytes, and reduced abundance of macrophages in colon tumors. Bone 

marrow chimeras showed promotion of CAC was primarily mediated by Muc1-expressing 

hematopoietic cells, and that MUC1 promoted a pro-tumoral immunosuppressive macrophage 

phenotype within tumors. Mechanistic studies revealed that Muc1 deficiency remarkably reduced IL-6 

levels in the colonic tissues and tumors that was mainly produced by infiltrating macrophages at day 

21, 42 and 85.  In bone marrow-derived macrophages, MUC1 promoted responsiveness to 

chemoattractant and promoted activation into a phenotype with high Il6 and Ido1 expression, 

secreting factors which inhibited CD8+ T cell proliferation. MUC1 potently drives macrophages to 

produce IL-6 which in turn drives a pro-tumorigenic activation of STAT3 in colon epithelial tumor and 

stromal cells, ultimately increasing the occurrence and development of CAC.  

CONCLUSIONS: Our findings provide cellular and molecular mechanisms for the pro-tumorigenic 

functions of MUC1 in the inflamed colon. Therapeutic strategies to inhibit MUC1 signal transduction 

warrant consideration for the prevention or therapy of CAC. 

 



The Development and Immunophenotyping of a Preclinical Model to Investigate 
Human Oropharyngeal Squamous Cell Carcinomas 

Jerry Tay1, Debottam Sinha1, Quan Nguyen2, Andrew Brooks1, James Wells1, Ian H. 
Frazer1 and Jazmina LG Cruz1. 

1. Faculty of Medicine, The University of Queensland Diamantina Institute. 
2. Institute for Molecular Bioscience, The University of Queensland. 

Background. Oropharyngeal Squamous Cell Carcinoma (SCC) is a subtype of head and neck 
cancer, with persisting Human Papillomavirus (HPV) infection implicated in the initiation of >70% 
of cases. Immunotherapy such as immune checkpoint inhibitors, approved to treat 
recurrent/metastatic OPSCC, as monotherapy only benefits <20% of patients. Differences in 
clinical response are promoted by intrinsic characteristics of OPSCC tumours, surrounding 
tumor immunogenicity, immune infiltration, and immune checkpoint expression. There is an 
essential, unmet need to understand how these mechanisms influence clinical 
responses/outcomes.  

Aim. We aim to create a mouse model that recapitulates human OPSCC.  

Methods. Our group has selected the unique mEERL(mouse tonsil epithelial cells 
transformed with HPV16 E6/E7, h-Ras, luciferase) cell line to generate an orthotropic “HPV+” 
OPSCC model in immunocompetent mice.  

Results. Tumours were established in the tongue of mice, with recorded growth rates faster 
than previously published. Histological staining confirmed tongue tumours were poorly 
differentiated SCCs, defined by irregular, angulated cells with infiltrative borders and 
intercellular bridging. Tumours were immunophenotyped by flow cytometry. Only 1% and 2% 
of tumour immune infiltrates were CD8+ and CD4+ T cells, of which a majority expressed a 
combination of exhaustion markers (TIM-3/TIGIT/VISTA/PD-1/CTLA-4). T-regulatory cells 
(Tregs) comprised of ~50% of CD4+ T cells. Interestingly, 87% of immune infiltrates were 
CD11b+. The immunophenotyped myeloid compartment was composed of neutrophils 
(31.3%,SD=11%), macrophages (4.2%,SD=2.32%), monocytes (11.21%,SD=1.17%), 
plasmacytoid (pDCs,39.9%,SD=14.98%) and classical dendritic cells 
(cDCs,13.3%,SD=5.35%). 

Conclusions.  High proportions of pDCs were previously associated with poor prognosis in 
OPSCC patients. Tumour-infiltrating pDCs have been demonstrated to induce differentiation 
and expansion of immune suppressive Tregs, through interactions with the inducible co-
stimulatory molecule (Treg, ICOS) and its ligand (pDC, ICOS-L). Overall, the mEERL model 
resembles immunologically cold HPV+ OPSCC, supporting its use in studying mechanisms of 
immuno-evasion/suppression within these tumours, as presentation of an immunologically 
cold OPSCC tumours are traditionally correlated to worse disease free/overall survival. 
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Natural Killer (NK) cells are the key immune cells targeting leukemia, the most common 
malignancy in children. NK cell antileukemic responses are determined by the balance of 
inhibitory and activating signals received from NK cell receptors upon interaction with their 
ligands expressed on tumour cells. To better understand the mechanisms restricting NK cell 
functions in childhood leukaemia, we applied a multi-color flow cytometry panel to assess the 
phenotype of peripheral blood (PB) and bone marrow (BM) NK cells from childhood acute 
myeloid leukemia (AML) and B-cell acute lymphoblastic leukemia (B-ALL) patients. We 
observed a marked reduction in overall percentages of blood and BM NK cells from AML and 
B-ALL patients compared to healthy adult PB and umbilical cord blood (CB). NK cells from 
AML and B-ALL have similar receptor profiled, except for decreased NKp46 expression on 
blood AML NK cells and increased TIM-3 expression on BM NK cells from B-ALL. NK cells 
from leukemia patients expressed higher levels of activating receptors NKG2D and DNAM-1 
compared to CB or PB, respectively. We detected no or very low expression of immune 
checkpoints PD-1, CTLA-4 and LAG-3 on NK cells from leukemia patients. Other inhibitory 
receptors (CD96, KIRs, NKG2A) expressed by NK cells were also comparable among healthy 
PB donors and leukemia patients. However, the inhibitory receptor TIGIT was expressed at 
higher levels by NK cells from B-ALL and AML (BM only) patients compared to healthy PB 
donors. Together, these data identified DNAM-1, NKG2D and TIGIT as highly expressed on 
NK cells in childhood leukaemia patients, suggesting that these receptors might regulate NK 
cell antileukemic responses.  
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Abstract: 
Chronic Lymphocytic Leukaemia (CLL), the most prevalent adult leukaemia, is characterised by the 
aberrant expansion of CD5+ B-lymphocytes. Currently available treatments have improved CLL 
management, yet many patients continue to develop intolerance or resistance and relapse. Hence, 
there is an unmet need for new therapies that can be used when existing ones fail.  
 
While a poor diet increases solid cancer risk, the picture for blood cancers such as CLL is less clear. 
Hence, we aimed to better understand the role of diets in CLL development. We used an 
experimental model, the Eµ-TCL1 transgenic mice expressing the Tcl1-oncogene specifically in B 
cells. These mice spontaneously develop CLL by 8-10 months of age. When CLL cells from this 
model are injected into syngeneic C57Bl/6J mice, an accelerated course of CLL is observed within 
weeks. Here, C57Bl/6J mice were fed a high-fibre (high-fibre, low-fat) or high-fat (high-carbohydrate, 
high-fat) or control diet for 5 weeks before injecting CLL cells and continued the respective diets 
throughout the study period. 
 
Our results showed that CLL failed to develop in mice fed a high-fat, but not a high-fibre, diet. To 
avoid the risk of high-fat diet-mediated metabolic diseases, we tested the effect of a low-
carbohydrate, high-fat ketogenic diet (KD) on CLL development. KD-fed mice were also protected 
against CLL. Importantly, KD preserved healthy B cells, plasmacytoid dendritic cells and effector 
lymphocytes and lowered regulatory T cells maintaining immunecompetency. Transcriptomic 
analysis revealed that the survival and accumulation of CLL cells required specific cell signalling 
(e.g. Wnt-signalling) and metabolic advantages (e.g. Warburg effect) which were sensitive to KD-
mediated variations in the microenvironment. KD also led to greater levels of specific serum 
metabolites in the protected mice, some with known leukaemia-suppressive properties. Identification 
and validation of these leukaemia-suppressive metabolites offer the possibility of developing 
immunity-preserving effective new therapies for CLL. 
 
 



Humanised mice – A step forward in the translational research pathway 

Carina M Walpole1, Liam J O'Brien1, Ingrid M Leal-Rojas1, Kristen J Radford1 

1. Mater Research, The University of Queensland, Woolloongabba, Queensland, Australia. 
 

Background: In an era where immunotherapies harnessing the body’s own immune system 
to fight disease is at the fore front of medical invention, access to tools for testing and 
developing these treatments is essential. Animal studies rarely translate when progressed to 
clinical trials at significant cost to the medical research industry. Humanised mice are 
powerful next generation models that bridge the gap between the lab and the clinic, allowing 
more rapid and reliable translation of human immunotherapy research discoveries to the 
clinic in a manner that is not possible by currently available models.  

Methods: Here, we have developed innovative humanised mouse models where human 
CD34+ hematopoietic stem cells (HSCs) derived from umbilical cord blood are engrafted into 
immunocompromised mouse strains (NSG-A2 and NSG-SGM3), allowing for the 
development of functioning human immune system. To examine cell type specific response 
and functionality, prior to engraftment, CD34+ HSCs are virally transduced to alter gene 
expression in the developing immune reconstitution. Application of these humanised models 
in our groups has included tumour immunology and models immunotherapeutic development 
and testing. 

Results: We optimised and shown stable, consistent engraftment of 2 different 
immunodeficient mouse strains dependent on the downstream applications of the 
humanised mouse models. The NSG-A2 strain allows for longer term HLA-A2 targeted 
studies whereas NSG-SGM3 strain is suitable for short term, larger match cohort studies. 
Viral transduction of CD34+ HSCs engrafted into these mice has shown successful 
knockdown of genes influencing immune cell development or for targeted studies the 
introduction of TCRs into T cells for the study of antigen specific interactions. 

Conclusions: These models can now be used for the discovery and development of 
immunotherapies for a broad range of human conditions including cancer, autoimmune and 
infectious disease.  

 



Identifying predictors of cancer immunotherapy response– An integrated analysis of 
systemic Immune characteristics and microbiome composition 
 
Huang Wang1, Ahmed Mehdi1, Tasafin Hossain2, Ian Frazer1, Janin Chandra1  
 
1 Diamantina Institute, The University of Queensland, Woolloongabba, QLD 4102 
2 Princess Alexandra Hospital, Woolloongabba, QLD 4102 
 
 
The discovery of immune checkpoint inhibitors (ICIs) has revolutionized the systemic 
approach to cancer treatment. However, only a minority of patients derive long-term benefits 
from ICI therapy that reinvigorates a pre-existing anti-tumour immune response which is 
nevertheless constrained by inhibitory pathways. Therefore, an effective predictor of 
responsiveness in early stages of treatment is needed, which would significantly enhance 
the utility of this prolonged and expensive therapy. Predictive biomarkers of ICI therapy have 
been gradually explored from tumour sites to host systemic markers. Nevertheless, neither 
can independently distinguish responders and predict overall survival clearly. 
Comprehensive predictive models that integrate various types of data based on different 
components that influence tumour-host interactions need to be developed. Because ICIs 
target inhibitory immune components systemically and a successful reinvigoration requires 
every step of the cancer-immunity cycle, it is reasonable to interrogate whether baseline 
biomarkers and their pharmacodynamic changes in circulating blood provide insights about 
the immune responses induced by ICIs. Meanwhile, multiple lines of evidence provide the 
notion that cross-talk between the microbiome and immunity is able to shape the immune 
system and modulate the health of distant organs. There is growing appreciation for the 
composition of gut microbiota associated with responses to ICI, but lacking a coherent 
predictive model. Therefore, we hypothesize that integrating patient longitudinal metadata of 
systemic immune and microbiome characteristics by bioinformatic methods can predict long-
term responses to ICIs for cancer treatment. In this study, we recruited 50 patients with 
different types of cancer. The patient PBMCs and sera are being examined by a high-
dimensional flow cytometry panel and cytokine-bead array. Both oral (buccal swab) and gut 
microbiome (faecal) communities are being analysed by 16S sequencing and metagenomic 
sequencing, respectively. Once data acquisition is completed, we will perform an integrated 
data analysis with responses to ICI treatment and other clinicopathological data using novel 
bioinformatic methods to form a valuable predictive model.   



Selenium suppresses ROS-induced RANKL expression in Th17 cells to 
ameliorate osteoclastogenesis in rheumatoid arthritis 
 
Naiqi Wang1, Jiahuan Qin2, Xia Huang3, Zhian Chen1, Pengcheng Zhou1, Jun Deng2, 
Di Yu1,3 
 
1. The University of Queensland Diamantina Institute, Faculty of Medicine, The 

University of Queensland, Brisbane, Australia. 
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China. 

 
 
Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by joint 
inflammation and bone destruction that are caused by osteoclasts. Hyper-activated 
Th17 cells expresses RANK ligand (RANKL) to promote osteoclastogenesis and RA 
symptom. Selenium (Se) has been tested to delayed disease onset, ameliorated joint 
pathology and reduce RANKL-expressing osteoclastogenic CD4+ T cells in RA 
patients. However, the mechanism of how Se regulate osteoclastogenic T cells have 
yet to be comprehensively studied. This study displays that ROS underpins the 
expression of RANKL in Th17 cells. Reducing ROS did not change the expression of 
proinflammatory cytokines but selectively decreased RANKL in Th17 cells. Se 
supplementation could decrease ROS thus suppresses the generation of RANKL+ 
Th17 cells. This regulation could be competitively blocked by systemic ROS inhibitor 
NAC, and is independent on wnt pathway that impedes RANKL expression via TCF1. 
Our findings reveal the role of Se-ROS axis in regulating the osteoclastogenic effects 
of CD4+ T cells, which could improve RA symptom, lead to innovative RA therapy, and 
warrant formal testing in randomized clinical trials. 
 
This study contributed to a published paper on Clinical & Translational Immunology. 
2021 Sep 20;10(9):e1338. doi: 10.1002/cti2.1338. eCollection 2021. 
 
 



Functional Investigation of Innate Multiple Sclerosis Genes 
 
 
Annie M L Willson1, Ulf Schmitz1 and Margaret A Jordan1 

 
1. Molecular & Cell Biology, College of Public Health, Medical and Veterinary Sciences, 
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Multiple Sclerosis (MS) is the most common disabling neurological disease affecting young adults 
in developed countries. Approximately 25,000 Australians and up to 2.5 million people worldwide 
have MS, with 48% of patients having profound or severe disability. While the underlying cause of 
MS remains elusive, there is evidence that it is due to a complex interaction between genetic and 
environmental factors that lead to neuroinflammation and the destruction of the myelin sheath 
surrounding the nerves and axons.  
 
Previously, in our efforts to identify risk genes for MS, we undertook a transcriptional network 
analysis of five sorted leukocyte subsets from 67 relapsing remitting (RR) MS patients and 102 
healthy individuals. Here we identified networks of genes involved in innate immunity, with our 
strongest linkage to a module within the monocyte analysis, involved in NK cell mediated 
cytotoxicity.  
 
The focus of the current research, therefore, is to functionally test the contribution of monocyte and 
NK cell derived risk genes to MS pathogenesis, by both in vivo and in vitro methods. We will utilise 
the mouse model of MS, experimental autoimmune encephalomyelitis (EAE), as well as the 
cutting-edge technology of single cell sequencing, tissue culture, QPCR, flow cytometry, and 
cytotoxicity assays, to test individual gene contribution to the alteration of the whole module and its 
impact on disease. Understanding the underlying mechanisms will help to focus future 
therapeutics, not only for MS, but for other neurological diseases.  
 
 



Interleukin-24 drives colonic fibrogenesis in ulcerative colitis  
 
Xuchu Zheng1,3, Alexandra Mueller2,3, M Arifur Rahman2,3, Kuan Yau Wong2,3, Haressh Sajiir2,3, 
Sumaira Z. Hasnain2,3,4  
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  Intestinal fibrosis is a common condition of inflammatory bowel disease (occurrence > 35%) 
caused by intestinal barrier breakdown and local uncontrolled immune responses. It is characterized 
as deposit of excessive extracellular matrix components (ECM) , such as collagen, in colonic mucosa 
and submucosa, causing obstruction of the lumen. Up to one-third of the patients diagnosed with 
inflammatory bowel disease (IBD) have structuring or penetrating disease over 10 years. The 
incidence of stricture formation in IBD has not significantly changed in the past decade, suggesting 
that clinical control of inflammation does not necessarily improve the fibrogenic process. 
  In order to explore innovative therapeutic directions for intestinal fibrosis, we have focussed on 
the cytokine, interleukin-24 (IL-24), which is increased in the colon of Ulcerative colitis patients. We 
confirmed that IL-24 treatment of colonic cell line, LS513, enhanced expression of key fibrosis 
markers. We have used the established chemical-induced (Dextran sodium sulphate; DSS) and 
spontaneous (Winnie) models of ulcerative colitis models and treated these with an IL-24 neutralising 
antibody. We show that fibrosis markers were highly expressed in both these models using 
Immunofluorescence staining and q-PCR. The increased deposition of alpha-smooth actin (α-SMA) 
in the distal colon of Winnie mice was reduced with IL-24 antibody treatment. Gene expression 
analyses showed a trend towards reduction in multiple fibrosis markers in Winnie and DSS animals 
treated with anti-IL24 antibody.   
  We are now conducting essential work to identify the therapeutic window of anti-IL-24 treatment. 
This research targets an unmet healthcare need globally, and the strength of this approach is to 
target the host defence system to effectively reduce pathology and improve fibrosis resolution. 
Therefore, increasing the potential for this therapeutic to be applied to patients with Ulcerative colitis. 
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