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Symposium Program Details 
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Symposium Themes 
 
 
 
 

 
 
 
 
 
 

“With this year’s tagline - Breaking barriers, building bridges - we explore how collaborative and 
multidisciplinary science can lead to impactful discoveries.” 
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The plenary talks, along with student oral and lightning presentations will be held at Bio21 Institute.  

 
The Welcome Reception and Morning Tea will be held at Bio21 Institute. 

 
Lunches and Poster Presentations will be held at Bio21 Institute. 

 
The Symposium Dinner will be held at the Mercure North Hotel. 

 
 
 
 
 
 
 

Wireless name: Visitor Wireless Network 
Username: emblaustraliapostgraduatesymposium 

WIFI password: T4y#wg 
 
 
 
 
 
 

Follow us on social media platforms: 

Instagram: @eaps_2022 
Twitter: @EMBLAuSymposium 

Facebook: @EMBLAphdsymposium 
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General Information 

 
Venue: 
Bio21 Institute 
30 Flemington Road (near corner of Park Drive) 
Parkville, Melbourne, 3052 Victoria 

 
  
How to get there? 

 
From City to Bio21 
From the CBD, take the route 59 tram (along Elizabeth 
Street) or the route 58 tram (along William Street) to 
Park Drive. Tram Stop 15 is closest to the Bio21 
Institute. 
 
From Airport to Bio21 
Public transport: Melbourne airport Skybus to Spencer 
St, then take bus 58 from Bourke St/William St to 
Flemington St. 
Taxi will cost around $60-70. 
 
Parking 
No public parking is available on-site at Bio21. Limited 
street and meter parking is available in the surrounding 
streets.The closest all-day public parking is at University 
Square Carpark (enter Berkeley St or Bouverie St, 
Carlton), which is approximately a 10-minute walk from 
the Bio21 Institute.’ 
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Message from the Conveners 
 
Welcome to the 2022 EMBL Australia Postgraduate Symposium (EAPS), a conference for 
postgraduate students to communicate their research and network with peers and leading Australian 
scientists from across Australia in a supportive and professional environment. EAPS 2022 would not 
be possible without the dedication of the Executive Committee, made up of volunteer postgraduate 
students from across Australia, along with the generous support of EMBL Australia and our sponsors.  
 
During the three-day symposium, we hope that EAPS 2022 will provide you with opportunities to: 
 

• Communicate your research to a broad scientific audience 
• Meet and network with peers and leading scientists from different research fields across 

Australia 
• Engage in post-presentation discussions in a friendly and supportive environment  
• Be inspired by the career experiences of our invited speakers 
• Interact with the representatives from our generous industry sponsors at the trade displays 
• Relax and participate in an engaging conversation at both the Welcome Reception and 

Symposium Dinner 
 
Moreover, we hope that the assortment of research topics covered in the presentations and the many 
opportunities for networking will spark interesting cross-disciplinary discussions, as well as forge new 
research and friendship bonds. We highly encourage you to take advantage of these opportunities to 
make the most out of EAPS. 
 
We wish you a meaningful and exciting three days with us and hope that you will enjoy everything 
that we have to offer.  
 

 
 
 
 

Pragya Gupta and Shoaib Anwaar 
2022 EMBL Australia Postgraduate Symposium Conveners 
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Executive Committee 
 

EAPS 2022 would not be possible without the invaluable contributions made by the following 
committee members 
 

 

Pragya Gupta 
Convener 

 

 
Shoaib Anwaar 

Convener 
 
 

 
 

Laura Rodriguez 
Secretary 

 
 

 
 

Eva Apostolov 
Secretary 

 
 

 
 

Akriti Varshney 
Secretary 

 
 

 
 

Clelia Timpone 
Treasurer 

 
 

 
 

Nutpakal Ketprasit 
Treasurer 

 
 

 
 

Nicholas Dooley 
Logistics Officer 

 

 
 

Bhavana Nayer 
Sponsorship, Marketing, 

and design Officer 

 
 

Christine Goy 
Sponsorship Officer 

 
 

Samuel Widodo 
Marketing and design 

Officer 

 
 

Abhishek Patil 
Design Officer 

 
Please feel free to approach any committee member if you require assistance or have any questions. 
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Welcome Address 

 
 
 
 
Prof. James Whisstock 
 
Scientific Head, EMBL Australia 
Monash Biomedicine Discovery Institute 
 
 
 
 
 

 
 
 
Professor James Whisstock studied for his degree and PhD at Cambridge University. He moved to 
Monash in 1997. Currently, James is an NHMRC Senior Principal Research Fellow and Director of 
the ARC Centre of Excellence in Advanced Molecular Imaging. 
 
His research interests include structural biology and drug development around immune-related 
complexes; these include proteases and protease inhibitors and pore forming proteins such as 
perforin. From a molecular perceptive his focus includes understanding embryonic patterning in 
Drosophila and how the perforin-like protein Torsolike controls activation of the receptor tyrosine 
kinase Torso. 
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Precision Medicine: protecting health and treating disease 
 
Prof. Melissa Southey 

Monash Biomedicine Discovery Institute 
 
 
 
 
 
 

Distinguished Professor Melissa C. Southey, BSc (Hons, Pathology) PhD (Medicine), GradDip (Law), 
is a Molecular Geneticist (FHGSA) and a Founding Fellow of the Faculty of Science, Royal College 
of Pathologists of Australasia (FFSc, RCPA). She is Chair of Precision Medicine, School of Clinical 
Sciences at Monash Health, Director of Monash University’s new Biobanking Victoria initiative, and 
Research Director of the Monash Partners Comprehensive Cancer Consortium. 

Melissa is best known for her work with multiple-case cancer families and heritable risk factors that 
have provided the evidence base for best practice guidelines for the clinical management of 
individuals at high risk of the disease.  

Melissa has led multidisciplinary teams in diagnostic and research settings in Australia and 
internationally, supported by programmatic awards from the European Commission, the National 
Institutes of Health (USA), NHMRC, and The National Breast Cancer Foundation. She has co-
authored more than 550 peer-reviewed publications and was named by Clarivate in 2018 as a Highly 
Cited Researcher.  She actively participates in a number of national and international scientific 
advisory, governance and editorial bodies. 
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Dissecting the molecular basis for G protein-coupled Receptor: 
transducer coupling 

Dr. Sebastian G.B. Furness 
The University of Queensland 

 

 

 

 

Sebastian did his undergraduate in Biochemistry & Genetics at the University of Adelaide, where he 
stayed to do a PhD in Biochemistry on novel activation of a ligand-regulated transcription factor.  This 
was followed by a post-doc at the Biomedical Research Centre at UBC, Vancouver working on the 
molecular function of CD34 family proteins.  He returned to Australia to join the GPCR biology group 
at Monash Uni to work on class B, G protein-coupled receptors, working on a variety of molecular 
pharmacology, biochemistry and structural biology projects involving this receptor family.  In 2018 he 
was awarded a Future Fellowship to work on the biophysical basis for GPCR signaling and started 
his own independent research group at the Monash Institute of Pharmaceutical Sciences (MIPS) 
before moving in mid 2021 to join the School of Biomedical Sciences at UQ.  Sebastian’s work on the 
molecular basis of efficacy has recast the field’s understanding of how differential efficacy might 
operate, moving from the previously dominant GPCR centric view of efficacy to a view that 
encompasses both GPCR and the G protein cycle.  He is also responsible for developing G protein 
engineering techniques which are instrumental for structure determination by cryo-electron 
microscopy for the majority of GPCR:G protein complexes. 
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The role of the SMCHD1 protein in the oocyte as a maternal effect 
gene, or genetic screens that have identified a new step in 
epigenetic silencing 
 

Prof. Marnie Blewitt 
The Walter and Eliza Hall Institute of Medical Research 
 

 

 

Marnie’s lab focuses on understanding the mechanisms of epigenetic control, and how such 
mechanisms can be manipulated in the context of disease. She uses functional genetic screens to 
identify epigenetic regulators, which she started as a PhD student with Emma Whitelaw at The 
University of Sydney. Marnie took up a NHMRC Post-doctoral fellowship with Doug Hilton WEHI to 
work on the novel protein SMCHD1 that she identified in her PhD. This work earned her the AAS Gani 
medal and the L’Oreal Australia Women in Science fellowship 2009. In 2010, Marnie established her 
own lab at WEHI as an ARC QEII fellow. Her recent work on SMCHD1 and mechanisms of epigenetic 
silencing earned her the Genetics Society of AustralAsia Ross Crozier medal and the Lorne Genome 
Women in Science award. She jointly leads the Epigenetics and Development Division as a NHMRC 
Leadership fellow. 
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The use of stem cell-derived organoids to model retinal diseases 
and develop therapies  

 
Dr. Anai Gonzalez Cordero  
Children's Medical Research Institute, The University of Sydney 

 

 

Anai is Group Leader of the Stem Cell Medicine Group and the head of the Stem Cell & Organoid 
Facility at the Children’s Medical Research Institute (CMRI) with a co-joint appointment as a Senior 
Lecturer at The University of Sydney. Anai has a degree in Developmental Biology from the University 
College London and a PhD in ophthalmology and stem cell therapies from the Wellcome Trust 
Developmental and Stem Cell Biology programme in the UK. Her work established proof of concept 
for stem cell therapy by transplantation of stem cell-derived photoreceptor cells as a treatment for 
blindness. Having joined CMRI in 2019, her group is now developing novel technologies to test retinal 
cell and gene therapies and the modelling of retinal, auditory and brain diseases using stem cells and 
organoids. Her group uses 3D retinal organoids to investigate pathophysiology and develop new 
genetic treatments for several inherited retinal conditions. 
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Discovery and development of novel antimalarials and their use 
as chemical tools to discover new biology of the malaria 
parasite 

Prof. Alan Cowman 
The Walter and Eliza Hall Institute of Medical Research 

 

 

 

Alan F. Cowman AC FRS FAA FRSE is Deputy Director at the Walter and Eliza Hall Institute of 
Medical Research (WEHI). He did his undergraduate degrees at Griffith University in Brisbane 
followed by a PhD at WEHI with the University of Melbourne. After a two-year postdoctoral fellowship 
at University of California – Berkeley with Gerry Rubin he returned to WEHI and developed a 
laboratory studying malaria. He has worked on malaria for over 30 years and published over 360 
papers on infection and pathogenesis to understand the function of proteins in Plasmodium 
falciparum, the causative agent of the most severe form of malaria. He was elected as a Fellow of the 
Royal Society in 2011, the Australian Academy of Science in 2001, a corresponding fellow of the 
Royal Society of Edinburgh in 2020 and appointed as a Companion of the Order of Australia (AC) in 
2019. The aim of his laboratory is to understand the function of proteins involved in the development 
of the malaria parasite and to use this information to develop vaccines and drug targets against this 
parasitic disease. His laboratory has collaborations with pharmaceutical companies including Merck 
USA and Janssen. 
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Dangerous Liaisons: exploiting tumour microenvironment 
relationships to design novel therapies 

Dr. Jazmina Gonzalez Cruz 
University of Queensland Diamantina Institute 

 

 

 

Supported by the 4-year Madrid Community scholarship, Dr Gonzalez Cruz completed her Ph.D. 
studies on the innate immune evasion strategies of Coronaviruses at the National Centre of 
Biotechnology, receiving her doctorate with honours in 2011.  

In 2013, Dr. Cruz was awarded the prestigious Bayer/Alexander Von Humboldt Foundation fellowship 
for a post-doctoral position to study the role of the immune system at the portal of entry of human 
viruses at the Henrich Pette Institute, Germany.  

In 2015, she joined the Wells Group at The University of Queensland Diamantina Institute (UQDI) 
awarded with a 3-year UQ early career fellowship to investigate the adaptive immune system that 
drives anti-tumour responses against epithelial cancers.  

To date, Dr. Cruz has published 24 indexed journal articles, (2 in the top 5% and 1 in the top 10% 
most cited publications worldwide) including a co-first author paper in Cell, the highest ranked journal 
in the SJR category of Biochemistry, Genetics and Molecular Biology (1/271), a book chapter, over 
20 conference papers and, she has secured a career total of $AUD1.75 million in research founding 
as an Investigator. 

Currently, under Professor Ian Frazer mentorship, Dr. Cruz is the principal investigator of the “Cancer 
Immunology & Therapy group” at UQDI, supported by the Garnet Passe & Rodney Williams Memorial 
and Princess Alexandra Research Foundation to identify (i) new cancer immune-evasion 
mechanisms, (ii) factors defining and contributing to cancer therapy success/failure and (iii) novel 
druggable tumour/immune system interactions. To do so, her team is profiling the blood and tumour 
microenvironment of Oropharyngeal Squamous Cell Carcinoma (OPSCC) patients with high-
throughput technologies, such as 10X Genomics Spatial Visium, Nanostring DSP GeoMX, CODEX 
and multiparametric flow cytometry with DNA-barcoded multimers. Dr. Cruz’s team reasons that the 
correlation of each patient’s disease profile with their clinical history can help to predict the likelihood 
of patients to respond to treatment easing the selection of tailored approaches based on each 
patient’s own disease characteristics. 
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New insights into immunomodulation during infectious diseases 

 
Dr. Fernando Fonseca Guimaraes 
University of Queensland Diamantina Institute 

 

 

 

I completed my doctoral degree as part of the International PhD Program at Institute Pasteur (Paris, 
France) in 2012. During my PhD, I laid strong foundations for my academic career and became a key 
researcher in the field of NK cell response to systemic inflammatory response syndrome and sepsis 
in animal models and intensive care unit (ICU) patients. During my postdoctoral training at WEHI, I 
extend my knowledge in the areas of cancer immunoediting and immunotherapy under Prof. Nick 
Huntington mentorship. I attracted peer-reviewed funding as chief investigator: an NHMRC ECF Peter 
Doherty Fellowship, an NHMRC New Investigator Project Grant, a National Breast Cancer Foundation 
Fellowship, three Cure Cancer Australia (CCA) PdCCRS Project Grants, and US DoD Breast Cancer 
Breakthrough Award. I have an extensive track record of publications in top tier journals including 
Blood, Cell Death Dis, JEM, PNAS, Nat Comms and Nat Immunol (total 78 papers since 2009 
including 20 as first author, and 18 as corresponding author), and was awarded the 2019 Researcher 
of the Year by CCA, 2020 QLD Young Tall Poppy Science Award, a 2020 UQDI Rising Star Award 
and more recently a 2022 American Association of Immunology – Minority Award. My work in the 
identification of new regulators of optimal in vivo NK cell function has earned me peer recognition as 
an emerging leader in this field. My current projects as a group leader at the University of Queensland 
Diamantina Institute aim to identify and translate the role of NK cells and develop novel 
immunotherapy approaches for different diseases. 
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Industry Talk 
 
 
 
The Journey of Scientific Discovery: From Science to 
Business 
 
Dr. Tina Lavranos 
Apop Biosciences Pvt Ltd 
 

 
 
 
 
Dr Lavranos has worked in the Biotech Industry for over 18 years with extensive experience in 
business development, strategic alliances, R&D, commercialisation, and operations. Her senior 
industry appointments include her current position as CEO and Managing Director at Apop 
Biosciences, a Life Sciences company based in Melbourne, and Vice President Strategic Alliances at 
Bionomics, a biotech company based in Adelaide. During this time, Tina also spent two years in 
industry operations and science management running an Australian Contract Research Organization 
which provided services to pharmaceutical and biotech companies globally. 

In 2019 Tina co-founded a start-up company, Calli Biotech, focusing on drug development for blood 
cancers. In the same year Tina started her own consulting company, Tina Lavranos Consulting. 

She was awarded her PhD in 1994, through the Faculty of Medicine, University of Adelaide. Her 
contribution to academic research prior to industry appointments spans 20 years.  Her senior 
appointments included her position as Scientific Director of the Flinders Reproductive Medicine Unit, 
and a faculty position as Assistant Professor at the LSU-Health Sciences Center in Louisiana (US). 
Throughout her career, Tina has focussed on the areas of oncology, stem cells and reproductive 
medicine and is an inventor or co-inventor on seven patents. 
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Schedule: Oral Presentation Session 1 

 

Day / 
Session Time Name Talk Title 

D1S1 

2:00 Atharva Kale Targeting CD47 improves insulin secretion and islet transplant 
outcomes (Abstract not published due to confidentiality) 

2:15 Satheesh 
Kumar 

CRISPR-Cas13e knockdown of VEGFA as a potential therapeutic for 
ocular neovascularisation 

2:30 Clelia 
Timpone Uridine 34 tRNA modification and its involvement in prostate cancer 

2:45 Christine Goy Importin 13-mediated nuclearcytoplasmic trafficking of RAD51 under 
cellular stress 

3:00 Samuel Agius Allosteric regulation of PRC2 by its accessory subunits is required 
for embryonic development 

3:15 Olivia 
Stonehouse 

The fetal ST-HSC population is an abundant source of lineage-
balanced long-term repopulating units 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 23 

CRISPR-Cas13e knockdown of VEGFA as a potential therapeutic for ocular neovascularisation 

Satheesh Kumar1,2 and Guei-Sheung Liu1,2,3 

1Centre for Eye Research Australia, The Royal Victorian Eye and Ear Hospital, East Melbourne, VIC, 
Australia 
2Menzies Institute for Medical Research, University of Tasmania, Hobart, TAS, Australia 
3Ophthalmology, Department of Surgery, University of Melbourne, East Melbourne, VIC, Australia 

 

Purpose: RNA editing with CRISPR-Cas13 is becoming an increasingly popular strategy for the 
development of safe therapies against genetic diseases. Unlike DNA editing that allows for permanent 
changes to be retained by the host, compromising safety; RNA editing allows therapeutic effects to 
be achieved in a reversible manner. We employ single-AAV CRISPR-Cas13e for vascular endothelial 
growth factor (VEGF) knockdown, as potential treatment of neovascular eye diseases such as wet 
age-related macular degeneration (AMD).  

Methods: In vitro, HEK293FT cells were transfected with Cas13e carrying either a non-targeting 
guide RNA (gRNA), VEGF targeting gRNA or an array of three VEGF targeting gRNAs. VEGF levels 
were quantified using qPCR, and off-target effects were identified from RNA sequencing and 
differential expression analysis. In vivo, the three plasmids were synthesised is AAV2Max viral 
constructs, and intravitreally injected into Kimba mice, that express human VEGF (hVEGF+/+). Two 
months post injection, mice eyes were imaged using fundus fluorescence angiography (FFA) and 
VEGF levels were similarly quantified using qPCR. FFA images were analysed using AngioTool for 
vessel density and lacunarity.   

Results:!"#!$%&'()*+!,-../0!12!34!(56!7%8*!9#4,9:4;#!;</!4=/->?-:!;@3A!=43A!/@#B.-!<#:!<>><C!

4D! 7%8*! 3<>B-3@#B! BEFG/0! ,4H2<>-:! 34! 3><#/D-,3@4#! ,4#3>4./I! "#! <::@3@4#0! 3A@/! 9#4,9:4;#!

,4>>-/24#:-:!;@3A!#4!4DDJ3<>B-3!-DD-,3/!;@3A!/@#B.-!B1@:-!EFGI!K@3A!<#!<>><C!4D!BEFG/0!4#-!43A->!

B-#-0!"*"+'0!;</!/@B#@D@,<#3.C!:4;#>-B1.<3-:0!A4;-?->0!3A@/!;</!#43!D41#:!34!=-!B1@:-J:-2-#:-#3I!"#!

?@?40!H4:-><3-!9#4,9:4;#!LM'56N!4D!7%8*G!;</!4=/->?-:!;@3A!O</P)-!,<>>C@#B!<#!<>><C!4D!BEFG/0!

;A@.-!/@#B.-!BEFG!:@:!#43!/A4;!<#C!4=/->?<=.-!9#4,9:4;#I!+A-!9#4,9:4;#!/--#!;@3A!<!BEFG!<>><C!

<./4!,4>>-/24#:-:!34!<!/@B#@D@,<#3!>-:1,3@4#!@#!?-//-.!:-#/@3C!<#:!@H2>4?-H-#3!@#!.<,1#<>@3CI 

Conclusions: Efficient knockdown of VEGFA can be achieved in mammalian cells using single-AAV 
compatible plasmid, demonstrating proof-of-concept for long-term anti-VEGF therapy using CRISPR-
Cas13. Phenotypic improvement in Kimba mice also show translational potential of using CRISPR-
Cas13 for treatment of neovascular ocular diseases.   
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Uridine 34 tRNA modification and its involvement in prostate cancer  

Clelia Timpone1, Kiana Hosseinpour2, Joel Steele3, Ralf Schittenhelm3, Shivakumar Keerthikumar1, 
Gail P. Risbridger1,3, Ola Larsson2, Eric P. Kusnadi1 and Luc Furic1,3 

1Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia  
2Karolinska Institute, Stockholm, Sweden 
3Monash University, Clayton, Melbourne, Victoria, Australia  

 

Cancer cells typically show an increase in protein synthesis to sustain their high metabolic rate. tRNAs 
are RNA molecules that have a key role in mRNA translation because tRNA anticodons base pair 
with mRNA codons. A subset of tRNAs with a uridine in position 34 (U34) in the anticodon has to be 
modified to mcm5s2-U34 in order to base pair efficiently. Synthesis of mcm5s2U34 is a multistep 
process, in which the first to act is the elongator complex (ELP1-6), with ELP3 as catalytic subunits. 

Depletion of ELP3 significantly reduces the viability of mouse derived PCa cell lines and breast cancer 
cell lines, as shown by our group and diminishes translation of mRNAs enriched in mcm5s2-U34 
dependent codons in different cancer types, but the ELP3 role is far from being fully characterised. 
Here we show for the first time the relevance of mcm5s2-U34 tRNA modification pathway in prostate 
cancer, highlighting its biological relevance and the molecular mechanism underlying it. 

CRISPR-KO of ELP3 strongly impairs the proliferative and clonogenic potential of both human and 
mouse-derived prostate cancer cell lines. In the same in vitro models ELP3 KO increases the levels 
of intracellular ROS. Intriguingly, ELP3 depletion has no effect on untransformed prostate epithelial 
cell line. ELP3 depletion in human PCa cell lines strongly affects protein synthesis efficiency, as 
shown by polysome profiling. Accordingly, protein mass-spectrometry in ELP3 KO human PCa cell 
lines revealed strong signature of translation impairment, but also metabolic reprogramming and 
cellular stress. To assess whether these strong findings were due to ELP3 and mcm5s2-U34 
dependent codons, we performed different codon usage analysis, and they clearly show that codons 
that need mcm5s2-U34 modification are used far less in the ELP3 KO cell lines. 

Our work overall added novel findings regarding the dependency of cancer cells on efficient protein 
synthesis. In particular, we have highlighted that the U34 modification pathway affects only neoplastic 
cells, making it an interesting pathway to explore in novel therapeutical strategies. 
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Importin 13-mediated nuclearcytoplasmic trafficking of RAD51 under cellular stress  

Christine Goy1, David Jans1 and Kylie Wagstaff1 

1Department of Biochemistry and Molecular Biology, Biomedicine Discovery Institute, Monash 
University, Clayton, Victoria, Australia 

 

Environmental stressors such as oxidative stress are continuously inflicted on cellular organisms 
causing harm including DNA damage. Where DNA damage is severe and irreparable, a cell fate 
decision is triggered to induce cell survival via DNA repair or death via apoptosis. These processes 
require communication between the nucleus and cytoplasm, however under conditions of stress, 
classical nuclear transport pathways are inhibited due to the collapse of the Ran gradient. Importin 
13 (IMP13) is a unique member of the importin β family as we have shown that it can mediate efficient 
transport of proteins under stress conditions, due to its less stringent reliance on the Ran gradient 
compared to its classical counterparts. We have characterised RAD51 as one of the key proteins 
involved in DNA repair via the homologous recombination pathway. 

Immunoprecipitation analysis has identified RAD51 as a binding partner of IMP13 under H2O2 stress, 
suggesting that both proteins interact to allow IMP13-mediated translocation of RAD51. In addition, 
overexpression and kinetic studies of IMP13 under H2O2 stress using confocal image analysis has 
revealed the shuttling of crucial DNA repair factors such as RAD51 into the cytoplasm, away from 
their site of action in the nucleus, thus potentially suppressing DNA repair mechanisms and 
suggesting that IMP13 sets up an apoptotically favourable environment under stress. Together, these 
results provide evidence that the regulation of the cell fate decision under cellular stress is highly 
regulated by IMP13 through the modulation of the nucleocytoplasmic transport of critical DNA repair 
factors. Overall, our work expands on IMP13-mediated transport under cellular stress and 
demonstrates the potential role of IMP13 in modulating the transport network of key proteins of the 
DNA repair pathway, through regulated changes in nucleocytoplasmic transport under cellular stress, 
thereby potentially making IMP13 a master regulator of the cell fate decision axis.  
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Allosteric regulation of PRC2 by its accessory subunits is required for embryonic 
development 

S.C. Agius1, Y. Chang2, M. Murray1, V. Levina1, J. Rientjes3, E. McGlinn2 and C. Davidovich1,4 

1Department of Biochemistry and Molecular Biology, Biomedicine Discovery Institute, Faculty of 
Medicine, Nursing and Health Sciences, Monash University, Clayton, VIC, Australia 
2Australian Regenerative Medicine Institute, Monash University, Melbourne, Australia 
3Monash Genome Modification Platform, Monash University, Clayton, VIC, Australia 
4EMBL-Australia, Clayton, VIC, Australia 

 

The polycomb repressive complex 2 (PRC2) is a chromatin modifier essential for maintaining the 
repressed state of developmental genes in all multicellular organisms. Biochemical evidence indicates 
a key role for the co-factor subunits of PRC2 in allosterically regulating its enzymatic activity, but the 
physiological relevance is unknown. Based on our previous biochemical and structural work, we 
developed multiple mouse animal models designed to test the physiological and biomedical relevance 
of subunit-induced allosteric regulation of PRC2. Specifically, CRISPR/Cas genome engineering was 
carried out to knock-in point mutations into genes coding for all the known allosteric-regulatory co-
factor subunits of PRC2, designed to prevent allosteric activation in vivo. Using mouse genetics, we 
show that subunit-induced allosteric regulation of PRC2 is essential for embryonic development. 
Through crossing between different mutant mouse lines and skeletal imaging of embryos, we 
discovered homeotic transformation and synthetic lethality between allosterically-defective mutations 
in different accessory subunits of PRC2. Collectively, we provide the first evidence that allosteric 
regulation of PRC2 by its co-factor subunits is required for its physiological function in embryonic 
development. More broadly, we demonstrate that multiple allosteric regulatory mechanisms targeting 
a single chromatin modifier are conjointly required for normal embryonic development. 
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The fetal ST-HSC population is an abundant source of lineage-balanced long-term 
repopulating units 

Olivia J Stonehouse1,2, Christine Biben1,2, Tom Weber1,2, Alexandra Garnham1,2, Katie A Fennell3, 
Alison Farley1,2, Antoine Terreaux1,2, Warren S Alexander1,2, Mark A Dawson3,4,5, Shalin Naik1,2 and 
Samir Taoudi1,2* 

1The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia  
2Department of Medical Biology, The University of Melbourne, Australia  
3Peter MacCallum Cancer Centre, Melbourne, Australia 
4Sir Peter MacCallum Department of Oncology, The University of Melbourne, Melbourne, Victoria, 
Australia 
5The University of Melbourne Centre for Cancer Research, The University of Melbourne, Melbourne, 
Victoria, Australia 

 

Whether life-long hematopoiesis is driven by stem or progenitor cells continues to be a matter of great 
interest. It has been proposed that rather than being a long-term repopulating hematopoietic stem cell 
(LT-HSC) -driven process, hematopoiesis in the adult is sustained by multipotent progenitor (MPP) 
clones that are specified during development. There have been limited investigations into the in vivo 
functional properties of fetal liver MPPs. From an immunophenotypic perspective, it is known that all 
the characterised subsets of the adult bone marrow hematopoietic stem and progenitor cells (HSPCs) 
are present within the E14.5 fetal liver. However, how fetal liver HSPCs functionally compare to their 
adult bone marrow counterparts is unknown. Using acute-term transplantations, we found that fetal 
MPP classes largely exhibited similar lineage biases as adult cells. We also made the surprise 
discovery that a large cohort of lineage-balanced and self-renewing long-term repopulating units (LT-
RU) were concealed within the immunophenotypic short term HSC (ST-HSC) population. This finding 
gives rise to an alternative interpretation of how naïve (non-LT-HSC driven) hematopoiesis is 
sustained: rather than requiring long-lived embryonic MPP clones, under physiological conditions LT-
RUs within the immunophenotypic fetal ST-HSC population could supply ongoing hematopoiesis. 
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Schedule: Oral Presentation Session 2 

 

Day / 
Session Time Name Talk Title 

D1S2 

4:45 Nhan Hoang Targeting the PI3K-Hippo-ERK signalling crosstalk network to devise 
effective combinatorial treatment for breast cancer 

5:00 Natalia Rosas 
Bastidas 

Investigation of the molecular evolution of carbapenem resistance in 
Klebsiella 

5:15 Kevion 
Darmawan 

Molecular insights into the interaction of apo-lactoferrin with the 
receptor binding domain of the SARS-CoV-2 spike protein: a 
molecular dynamics simulation study 

5:30 Chamikara 
Liyanage 

LncRNA: HLA-F-AS1 Encoded Micropeptide Suppresses Tumor 
Growth and Metastasis in Prostate Cancer 

5:45 Taylor 
Cunliffe 

Investigating and inhibiting DsbD, an essential enzyme in Neisserial 
pathogens 

6:00 India Boyton Developing a Modular Protein Nanocage System into a Vaccine 
against Alzheimer’s Disease 
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Targeting the PI3K-Hippo-ERK signalling crosstalk network to devise effective combinatorial 
treatment for breast cancer 

Nhan Hoang1,2, Milad Ghomlaghi1,2, Tao Zhang1,2, Sung-Young Shin1,2 and Lan K. Nguyen1,2 

1Department of Biochemistry and Molecular Biology, School of Biomedical Sciences, Monash 
University, Clayton, Victoria 3800, Australia  
2Biomedicine Discovery Institute, Monash University, Clayton, Victoria 3800, Australia 

 

The PI3K-mTOR signalling pathway controls critical survival processes and is aberrantly activated 
in 40% of breast cancer. Thus, targeting aberrant PI3K signalling for breast cancer treatment has 
been a major research priority. Mounting evidence suggests significant and complex crosstalk 
between the PI3K pathway and other oncogenic pathways, and that these enable tumour cells to 
bypass the effect of PI3K-based therapy. However, our understanding of PI3K-related crosstalk and 
how the crosstalk network mediates the effect of PI3K-based therapy remains limited. In this study, 
we analysed the dynamic interplay between the PI3K and the Hippo/YAP and ERK MAPK pathways 
using a systems biology approach that integrates biological experiments and predictive modelling. 
We systematically perturbed the constituent pathways using small-molecule drugs and examined 
the dynamic response of the whole network. We found that PI3K inhibition using a clinically-relevant 
drug (alpelisib) significantly increased YAP nuclear localisation and expression of its target genes in 
a time- and dose-dependent manner in breast cancer cells. This suggests YAP signalling as a novel 
escape route for tumour cells to bypass PI3K inhibition. We confirmed that dual inhibition of PI3K 
and YAP indeed synergistically blocks cancer cell growth and induces cell death. In addition, the 
data obtained from biological experiments were utilised to construct a new computational model of 
the integrated PI3K-Hippo-ERK network, which helped predict additional synergistic drug 
combinations. We are currently validating these experimentally. Together, our interdisciplinary study 
provides new quantitative frameworks for the analysis of signalling crosstalk and discovery of 
effective combination therapies for breast cancer. 
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Investigation of the molecular evolution of carbapenem resistance in Klebsiella 

Natalia C. Rosas1,2; Jonathan J. Wilksch1,2; Jake Barber1,3; Yanan Wang1,5, Andrea Rocker2; Laura 
Perlaza-Jiménez1,2; Christopher Stubenrauch1,2; George Taiaroa6; Mark Davies6; Richard A. 
Strugnell6; Tieli Zhou4; Michael J. McDonald1,3 and Trevor Lithgow1,2. 

1Centre to Impact AMR, Monash University, Clayton 3800, Australia 
2Infection Program, Biomedicine Discovery Institute and Department of Microbiology, Monash 
University, Clayton 3800, Australia 
3School of Biological Sciences, Monash University, Clayton 3800, Australia 
4The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, China 
5Infection Program, Biomedicine Discovery Institute and Department of Biochemistry & Molecular 
Biology, Monash University, Clayton 3800, Australia 
6Department of Microbiology and Immunology, The Peter Doherty Institute, The University of 
Melbourne, Parkville 3052, Australia 

 

The evolution of multidrug resistance in Klebsiella species in response to selective pressure and the 
extent to which this may be reversible is not fully understood. The spread of carbapenem-resistant 
Enterobacteriaceae (CRE) is considered a public health threat by the World Health Organization 
(WHO) and the Centers for Disease Control and Prevention (CDC).  As such, more studies are 
needed to understand the evolution of antibiotic resistance mechanisms to determine if it is possible 
to reverse this trend. In this study, a comprehensive characterisation of a clinical Klebsiella 
quasipneumoniae isolate called FK688 is performed. The FK688 strain is resistant to multiple 
antibiotics, including third-generation cephalosporins and carbapenems and caused a bloodstream 
infection in a hospitalised patient. A combinational approach of genomic, enzymatic, and machine 
learning analyses did not uncover any carbapenemase-encoding genes in FK688. Rather, this 
research showed that epistatic changes are necessary for FK688 to acquire a CRE phenotype. 
Evolution experiments demonstrated the fitness burden associated with antimicrobial resistance 
determinants and the reversion to a carbapenem-susceptible phenotype in an antibiotic-free 
environment. Fitness assays showed that a low concentration of ceftazidime selects for a β-
lactamase gene and can potentiate evolution to carbapenem resistance by a single-step mutation in 
the porin OmpK36. This study demonstrated the importance of epistatic events and how variation in 
drug exposure can shape the evolutionary pathway to antibiotic resistance in bacteria.  
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Molecular insights into the interaction of apo-lactoferrin with the receptor binding domain of 
the SARS-CoV-2 spike protein: a molecular dynamics simulation study 

Kevion K Darmawan1, Tom C Karagiannis2, Jeff G Hughes1, Darryl M Small1 and Andrew Hung1 

1RMIT University, Melbourne 
2University of Melbourne 

  

Lactoferrin is a bioactive protein, derived from milk that possess iron chelating and antimicrobial 
properties, especially in its apo-form. Recent studies have demonstrated the capacity of lactoferrin 
in attaching to the spike proteins of SARS-CoV-2, thereby preventing it from interacting with the 
ACE-2 receptor. However, the molecular mechanism mediating the process is poorly understood. In 
this work, molecular docking and molecular dynamics simulations coupled with free energy 
calculations were applied to elucidate the key interaction of apo-lactoferrin and its N-lobe and C-
lobe derivative forms with the receptor binding domain of SARS-CoV-2 spike proteins. This has also 
been extended into evaluating the L452R mutant, which is associated with the delta variant of 
SARS-CoV-2. The results demonstrated the efficacy of the apo-lactoferrin C-lobe in binding to the 
receptor binding domain of both variants, primarily through electrostatic attractions between the 
acidic residues of the former and the basic residues of each receptor binding domain. Furthermore, 
due to the additional arginine in the L452R variant, the interaction between the C-lobe and the latter 
is stronger, resulting in a more favourable binding and tightly bound structure. The simulations 
highlight that the C-lobe, followed by full-length apo-lactoferrin can form a multimeric complex with 
the receptor binding domain of SARS-CoV-2 spike protein, indicating their potential use as novel 
therapeutics, particularly the cleaved C-lobe of apo-lactoferrin to disrupt the spike proteins from 
binding to the host ACE-2 receptor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 32 

LncRNA: HLA-F-AS1 Encoded Micropeptide Suppresses Tumor Growth and Metastasis in 
Prostate Cancer 

Chamikara Liyanage1,2,3, Adil Malik1,2,3, Judith Clements1,3 and Jyotsna Batra1,2,3 
1School of Biomedical Sciences, Faculty of Health, Queensland University of Technology, Brisbane, 
4059, Australia 
2The Centre for Genomics and Personalized Health, Queensland University of Technology, Brisbane, 
QLD 4059, Australia 
3Translational Research Institute, Brisbane, QLD 4012, Australia 

 

Prostate cancer (PCa) is the second most frequent cancer and the fifth leading cause of cancer 
death among men worldwide. Due to the exquisite dependence on androgen hormone signalizing, 
androgen-targeted therapies (ATT) have been long used as the gold standard therapy for PCa. 
Although initially effective, patients invariably develop treatment resistance and progress into 
advanced metastatic PCa phenotypes (1). Currently, the long-noncoding RNAs (lncRNAs) have 
been implicated in PCa drug resistance, thus hold great promise as biomarkers and/or as targeted 
therapies for disease management (2). In addition, lncRNA may have small-open reading frames 
(sORFs) encoding micropeptides (miPEPs) with potential regulatory roles in cancer (3). Using an 
integrative proteogenomic pipeline combined with SWATH-mass spectrometry, we report that a 
human lncRNA: HLA-F-AS1, encodes a miPEP termed miPEPHLA, (55aa) in PCa cells. Using a 
FLAG-tag fusion lentiviral expression system, we have validated the active translation and 
subcellular location of the miPEPHLA in PCa cells. Overexpression of HLA-F-AS1 or miPEPHLA 
substantially decreased the PCa proliferation, migration, invasion, and 3D spheroid growth in vitro, 
while HLA-F-AS1-knockout has reinstated the tumor growth. Using subcutaneous inoculation 
xenograft models (mimicking the primary tumor growth), and an intracardiac injection (inducing 
metastatic dissemination), we demonstrated that HLA-F-AS1/miPEPHLA overexpression could 
decrease local tumor growth and suppress metastasis in vivo. Moreover, both HLA-F-AS1 and 
miPEPHLA were found to be significantly decreased in metastatic PCa tissues compared to 
localized PCa tissues and further decreased with androgen-targeted therapy (Enzalutamide) 
resistance. These findings establish the first evidence of potential tumor suppressor and 
biomarker/predictor role of HLA-F-AS1-miPEPHLA in PCa. Taken together, the study provides 
compelling new insights into the development of lncRNA-miPEP-based theragnostic to overcome 
therapy resistance associated with PCa management. 
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Investigating and inhibiting DsbD, an essential enzyme in Neisserial pathogens 

Taylor Cunliffe1, Tony Wang1, Pramod Subedi1, Jason Paxman1 and Begoña Heras1  

1Department Biochemistry & Chemistry, La Trobe Institute of Molecular Science, La Trobe University, 
Bundoora 3086, Australia 

 

Neisseria meningitidis and N. gonorrhoeae are causative agents of meningococcal disease and 
gonorrhoea respectively. These pathogens, particularly N. gonorrhoeae are recognised by the 
World Health Organization (WHO) as urgent threats to global health due to their increasing 
resistance to antimicrobials. New approaches are urgently needed to combat these 
pathogens.Disulphide bonds are an important structural feature that proffers stability and function to 
many proteins. The process of disulphide bond catalysis is mediated by Dsb proteins in the 
periplasm of Gram-negative bacteria. A member of the Dsb family, DsbD is an enzyme essential for 
Neisserial viability rendering it an attractive target for antimicrobial development. DsbD acts as an 
electron transport hub in the bacterial plasma membrane; transferring electrons sequentially and 
unidirectionally from the cytoplasm to target virulence substrates. Understanding the mechanism 
behind this unidirectional transfer is key to understanding Neisserial pathogenesis and ultimately to 
developing specific inhibitors. Our structure of the n-terminal domain of Neisseria DsbD revealed a 
flexible ‘Phen-cap loop’ postulated to control unidirectional electron flow (Smith et al., 2018). In the 
present study, mutations have been introduced into key amino acids hypothesized to underpin the 
flexibility of the Phen-cap loop to determine their function. The structures of the mutant proteins 
were solved utilising X-ray crystallography to assess the effect of the mutations in the positioning of 
the Phen-cap loop. Overall, through structural and biochemical studies this work identified key 
amino acids that modulate the positioning of the Phen-cap loop, and ultimately regulate the 
reactivity of DsbD. Further, the mechanistic understanding of DsbD has been utilised in a 
collaboration with Oracle Cloud Infrastructure to identify inhibitors in silico using cloud-based 
computing introducing a new method of inhibitor development. 
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Developing a Modular Protein Nanocage System into a Vaccine against Alzheimer’s Disease 

India Boyton1, Daryl Ariawan2, Claire Rennie1, Lars Ittner2, Lyndsey E. Collins Praino3 and Andrew 
Care1 

1University of Technology Sydney (UTS) Sydney, NSW, Australia 
2Dementia Research Centre, Macquarie University, NSW, Australia 
3Adelaide Medical School, The University of Adelaide, SA, Australia 

 

Alzheimer’s Disease (AD) is spread throughout the brain by abnormal forms of amyloid beta (Aβ) and 
tau proteins (1). AD vaccines aim to harness the immune system to recognise and selectively clear 
these pathological proteins from the body. These vaccines have shown promise in the targeted 
clearing of abnormal proteins from the brain, however, translation into improving cognitive ability has 
been unsuccessful, possibly due to low immunogenicity of antigens and/or the propensity to focus on 
a single pathogenic protein (2). Therefore, given the complex and highly heterogenous nature of AD 
pathophysiology, a vaccine that simultaneously targets both abnormal Aβ and tau species may 
improve treatment efficacy. 

To this end, we are investigating encapsulin protein nanocages as a vaccine platform for the dual-
display and delivery of both abnormal Aβ and tau antigens for the treatment of AD. Encapsulins are 
an emerging class of protein nanoparticles found in nature that self-assemble into hollow cage-like 
structures. They have demonstrated early promise as a vaccine platform and have been shown to 
elicit both humoral and cellular immune responses in vivo (3). Furthermore, the outer and inner 
surfaces of encapsulins can be readily engineered to display and/or package peptide/proteins (4), 
thus representing an exciting and versatile system for the rational design of vaccines with multiple 
antigen modalities.  

Herein, I will present a number of different conjugation strategies we are exploring for the modular 
attachment of Aβ and tau antigen variants, including enzymatic ligation, electrostatic interactions, 
and isopeptide bond formation (SpyCatcher/SpyTag). I will also present the characterisation of 
encapsulins’ unique structural properties, stability, and the safety and toxicity of the vaccine platform 
in mouse models. Future work will focus on understanding the in vivo bio-nano interactions of 
encapsulins and assessing the capacity of Aβ and pTau epitope-displaying encapsulins to induce 
functional immune responses in an AD mouse model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 35 

Schedule: Oral Presentation Session 3 

 

Day / 
Session Time Name Talk Title 

D2S3 

2:00 Kevin 
(Yansong) Lu Exploring the strategies of skeletal muscle growth and aging in fish 

2:15 Duy Tran Macrophages regulate stem cell function via exosomes during 
muscle regeneration in Zebrafish 

2:30 Faiqa 
Mudassar 

Targeting Mitochondrial Metabolism and Tumour hypoxia as an 
approach to Improve the Radiation Response in Diffuse Midline 
Gliomas 

2:45 Hannah 
Neuendorf 

Leaving home: Understanding resistance to cell death during 
melanoma metastasis 

3:00 Pragya Gupta 
Beyond convention: Identification and characterisation of novel 
Calcitonin receptor isoforms expressed in stressed glioblastoma 
derived stem cells and its therapeutic advantages 

3:15 Cerys McCool Uncovering novel functions of ZEB1 in triple-negative breast cancer  
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Exploring the strategies of skeletal muscle growth and aging in fish 

Kevin (Yansong) Lu1, Avnika Ruparelia1 and Peter Currie1  
1Australian Regenerative Medicine Institute, Monash University 

 

In multicellular organisms, growth strategies are surprisingly diverse. For example, mammals and 
birds are determinate growers that grow to their maximum size around sexual maturity, following 
which no significant growth occurs (Mumby et al., 2015). In contrast, most fish species are 
indeterminate growers that continue to grow with age, without hitting a growth plateau (Dutta, 1994; 
Hariharan et al., 2016; Mommsen, 2001). Curiously, evolutionary theories have shown a strong 
correlation between indeterminate growth and negligible aging (Roper et al., 2021; Vaupel et al., 
2004). While this link remains largely unexplored by empirical studies, it suggests that an 
understanding of how indeterminate growth occurs may enable breakthroughs in aging research. In 
line with this, my PhD project aims to characterise and compare how skeletal muscles grow and age 
in three distinct fish species, including: (1) the African killifish, a determinate grower that undergoes 
rapid growth followed by rapid aging; (2) the zebrafish, a determinate grower that undergoes gradual 
growth followed by gradual aging; and (3) the giant danio, an indeterminate grower believed to 
experience negligible aging. Ultimately, I hope my research will help uncover mechanisms facilitating 
indeterminate growth in fish and unravel how indeterminate growth may have helped fish live longer 
and healthier. 
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Macrophages regulate stem cell function via exosomes during muscle regeneration in 
Zebrafish 

Duy Tran1  
1Australian Regenerative Medicine Institute,, Monash University 

 

Muscle regeneration is a dynamic process that requires the coordination of several factors such as 
macrophages and satellite cells (muscle stem cells). When an injury occurs, macrophages migrate to 
the wound site and regulate stem cell activities, such as activation, proliferation and differentiation to 
myotubes. The interactions between macrophages and stem cells have been found to be through 
soluble factors or direct contact. 

Exosomes play an important role in intercellular communication, but whether macrophages can 
regulate satellite cell activities via exosomes remain to be elucidated. To investigate the possible 
exosomal communication between macrophages and stem cells, zebrafish transgenic reporter lines 
were generated to keep track of exosomes derived exclusively from macrophages and muscle. The 
secretion and reception of exosomes were tracked by live imaging in zebrafish larvae. My result 
showed that macrophage-derived exosomes could bind and absorb to satellite cells suggesting that 
exosomes were regulators between macrophages and satellite cells. The function of exosomes during 
muscle regeneration was examined by using Imipramine, an exosome production inhibitor. A muscle 
regeneration assay was conducted  and the result showed that larvae treated with Imipramine had 
significantly lower regeneration rates than in the control group, and several of the treated larvae failed 
to regenerate muscle. A similar result was obtained in a CRISPR tissue-specific KO experiment, in 
which sdc4 in macrophages was knocked out, and macrophage-specific sdc4 KO larvae displayed 
regeneration defects. sdc4 is an essential gene for exosome production and secretion. To explore 
the mechanism of muscle regeneration defect in the absence of exosomes, EdU assay was 
conducted and it was found that stem cell proliferation was significantly lower when exosomes were 
inhibited. Compositions of exosomes derived from macrophages will be analysed to understand how 
these cells communicate during the regeneration process. 
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Targeting Mitochondrial Metabolism and Tumour hypoxia as an approach to Improve the 
Radiation Response in Diffuse Midline Gliomas 

Faiqa Mudassar1,2, Cecilia Chang3, Prunella Ing1,2, Kristina M Cook2,4, Geraldine O’Neill5,6, *Han 
Shen1,2 and *Eric Hau1,2,7,8 

*co-senior authors 
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6Children’s Hospital at Westmead Clinical School, Faculty of Medicine and Health, The University of 
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7Department of Radiation Oncology, Crown Princess Mary Cancer Centre, Westmead Hospital, 
Sydney. 
8Blacktown Cancer and Haematology Centre, Blacktown Hospital, Sydney.  

 

Diffuse Midline Glioma (DMG) is uniformly fatal paediatric brainstem tumour with median survival of 
less than 1 year (1). Radiotherapy has been the only effective treatment for decades, but most DMGs 
recur within several months due to radioresistance (2). Hypoxia, a main feature of solid tumours 
including gliomas, is a major contributor to radioresistance as oxygenation is critical to successful 
radiotherapy treatment (3, 4). Therefore, strategies to alleviate hypoxia could enhance the 
effectiveness of radiotherapy and result in improved survival outcomes of patients with DMG. In this 
project, our strategy is to decrease the oxygen consumption rate (OCR) of DMG cells by targeting 
their mitochondria, which in turn will alleviate hypoxia by sparing more oxygen and subsequently 
improve the radiosensitivity of DMG cells (5). Specifically, we have performed a high-throughput 
screening (HTS) to identify potent OCR inhibitors using a library of 1963 FDA-approved drugs. One 
of the most promising drugs that has been identified is atovaquone, a drug used for treatment of 
pneumocystis pneumonia and malaria. Another FDA-approved anti-parasitic drug, mefloquine, was 
also identified from a smaller OCR inhibition screening on DMG cells. We studied these drugs against 
a panel of patient derived DMG cell lines. Both atovaquone and mefloquine reduced mitochondrial 
respiration, alleviated hypoxia, and decreased the expression of hypoxia-inducible factor-1� in 3-
dimensional DMG neurospheres. Their anti-mitochondrial role was further confirmed by inhibition of 
various other mitochondrial parameters and increase in reactive oxygen species. These drugs have 
not been previously tested in combination with radiation on DMG cells and our study found, for the 
first time, that both the drugs also improved the radiosensitivity of DMG neurospheres. Overall, these 
results provide promising in vitro evidence of atovaquone and mefloquine as hypoxia modifiers and 
radiosensitisers of DMG cells and pave a way for rapid translation to in vivo studies. 
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Leaving home: Understanding resistance to cell death during melanoma metastasis 

Hannah M. Neuendorf1,2, Jacinta L. Simmons1,2,3 and Glen M. Boyle1,2,3 

1QIMR Berghofer Medical Research Institute, Brisbane, QLD, Australia  
2Faculty of Health, School of Biomedical Sciences, Queensland University of Technology, Brisbane, 
QLD, Australia 
3Faculty of Medicine, School of Biomedical Sciences, University of Queensland, Brisbane, QLD, 
Australia  

 

Cutaneous Malignant Melanoma, a skin cancer arising from melanocytes, is a highly aggressive and 
invasive cancer type that demonstrates early spread into circulation from thin primary tumours. While 
the prognosis for patients with localised disease is excellent, those whose cancer has spread to 
secondary sites within the body through the process of metastasis have a dramatically reduced 
chance of survival [1]. As an absolute requirement for metastasis, melanoma cells must develop 
resistance to anoikis; a type of programmed cell death (apoptosis) triggered by detachment from 
surrounding extracellular structures that prevents inappropriate cellular spreading within the body [2, 
3]. However, the mechanisms that confer anoikis resistance in melanoma are largely unknown [4]. 
Identifying and targeting novel molecules that function in anoikis resistance with therapeutic strategies 
has the potential to prevent the dissemination of cells from the primary tumour and allow the targeting 
of metastatic cells in circulation, thereby improving the prognosis for patients with melanoma. 

To uncover novel drivers of anoikis resistance, we performed an unbiased genome-wide CRISPR 
activation (CRISPRa) screen in human metastatic melanoma cell lines to identify genes with the 
potential to promote the survival of melanoma cells in detached conditions. This presentation will 
provide a rationale for the background of the project, highlight data from the CRISPR screen, and 
explore the in vitro and in vivo strategies to validate and further assess the genes of interest for their 
contribution to melanoma tumour invasion and metastatic dissemination. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 40 

Beyond convention: Identification and characterisation of novel Calcitonin receptor isoforms 
expressed in stressed glioblastoma derived stem cells and its therapeutic advantages 

Pragya Gupta1, Sebastian GB Furness2, Shweta S. Joshi3, Ricardo De Paoli-Iseppi3, Michael B. 
Clark3, David L. Hare1 and Peter J. Wookey1 

1Department of Medicine (Austin Health, Heidelberg), University of Melbourne, Victoria 3084, 
Australia 
2School of Biomedical Sciences, Faculty of Medicine, The University of Queensland, St Lucia, QLD 
4067, Australia 
3Centre for Stem Cell Systems, Department of Anatomy and Neuroscience, University of Melbourne, 
Parkville, Victoria 3010, Australia 

 

Background: Glioblastoma (GBM) is a deadly brain tumour without effective treatment and shows 
high resistance to conventional  therapeutic treatments. It infiltrates the neuropil in a diffuse manner 
making its surgical removal incomplete later causing relapse. Therefore, identifying new treatment 
strategies is paramount.  

Our group has previously reported expression of Calcitonin Receptor (CT Receptor) in 78-88% of 
GBM patient biopsies. Another study on GMB derived stem cell lines aka high-grade glioma (HGG) 
cell lines found that the receptor remains  pharmacologically inactive suggestive of an unconventional 
role, possibly in survival. Immunofluorescence evidence in Cos-7 transfected cells revealed 
localisation of CT Receptor at the membrane as well as in the cytoplasmic domain, predominantly in 
perinuclear region. This led to the hypothesis that CT Receptor expressed in GBM is associated with 
intracellular trafficking compartments and is involved in efflux of chemotherapeutic drugs, attributing 
to an oncogenic function, hence, making it a potential therapeutic target. 

Objectives: 1) To identify splice variants and underlying mutations giving rise to pharmacologically 
inactive CT Receptor in control versus starved or cytotoxin-treated HGG cell lines using long-range 
nanopore sequencing technology. 2) To investigate a novel role of CT Receptor as part of survival 
mechanism, such as exocytosis and autophagy using immunofluorescence and lattice light-sheet live 
cell imaging. 3) To develop an immunotoxin by conjugating in-house developed human anti-CT 
Receptor antibody (mAb2C4) and Dianthin (ribosome inactivating protein). 

Results: Nanopore sequencing resulted in identification of CT Receptor transcripts with deletion in/of 
exons that translate into ligand binding and G-protein coupling domains explaining the 
pharmacologically inactive state of the protein. High resolution microscopy observations revealed 
association of CT Receptor with Rab11 (recycling vesicle), Rab27a (secretory vesicle) and LC3B 
(autophagy), indicating a role in drug efflux and survival. Lastly, an immunotoxin was developed using 
click chemistry to conjugate azido-mAb2C4 and recombinant DBCO-Dianthin. 
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Uncovering novel functions of ZEB1 in triple-negative breast cancer  

Cerys McCool1,2,3, Beatriz San Juan1-3, Shabarni Gupta1-3 and Christine Chaffer1-3 

1The Garvan Institute of Medical Research, Darlinghurst, NSW, Australia 
2St. Vincent’s Clinical School, UNSW Medicine, UNSW Sydney, NSW, Australia  
3The Kinghorn Cancer Centre, Darlinghurst, NSW, Australia 

 

Background: ZEB1 is a major driver of triple-negative breast cancer (TNBC) cell plasticity; a process 
that enables poorly tumorigenic non-cancer-stem cells (CSCs) to transition into the aggressive CSC 
state, driving therapy resistance and metastasis. Inhibiting ZEB1 therefore is a promising target to 
eliminate CSCs to prevent metastasis and therapy resistant disease. Despite this, there are currently 
no targeted therapies for ZEB1, which can be attributed to the little work has been done to explore 
how ZEB1 is regulated to drive these processes. We have recently uncovered that the post-
translational modification, SUMOylation, is a major regulator of ZEB1 localisation and activity. This 
novel finding has the potential to guide research efforts to uncover how ZEB1 regulates the CSC state 
as well as advance mechanisms to target ZEB1 therapeutically.  

Aim: To uncover how SUMOylation regulates ZEB1 function in TNBC to drive cancer cell plasticity 
and therapy resistance. 

Methods: Using the non-canonical protease, WaLP, we will identify novel ZEB1 SUMOylation sites 
by mass-spectrometry and generate SUMO-mutants to analyse how SUMOylation influences ZEB1 
function. We will further perform BioID to uncover the ZEB1 SUMOylation-dependent interactome.  

Results : ZEB1 is expressed at multiple molecular weights spanning 124-260 kDa and have restricted 
subcellular localisations. We are the first to identify a post-translational modification, SUMOylation, 
that regulates ZEB1 localisation and thus function. We have further identified that CSCs and non-
CSCs express ZEB1 with different PTMs, suggesting that targeting ZEB1 PTMs can inhibit the CSC 
state driven by ZEB1.  

Conclusions: This research will lead to the validation of a novel strategy, targeting ZEB1-
SUMOylation, to sensitise aggressive cancer cells to current chemotherapies. This will have huge 
clinical benefit for cancers enriched with CSCs, such as triple-negative breast cancer, with the 
potential to be translated to other cancers where ZEB1 has been shown to drive metastasis and 
therapy resistance. 
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Schedule: Oral Presentation Session 4 

 

Day / 
Session Time Name Talk Title 

D3S4 

1:30 Shatarupa 
Das 

Investigating the therapeutic efficacy of immunomodulator TEPP46 in 
Chronic Obstructive Pulmonary Disease (COPD) 

1:45 Teija Frame Characterising the role of NKG7 in CD4+ and CD8+ T cells during 
malaria 

2:00 Luzia Bukali 
Understanding CD4+ T cell mediated immune regulation in malaria: 
Assessing the immunomodulatory potential of Ruxolitinib during 
controlled human malaria infection 

2:15 Shalini 
Kunhikannan 

Antibiogram of soil isolates around a tertiary care hospital and 
university precinct in Southern India 

2:30 Jessica 
Beecroft Defining the Host-Viral Interactions of Rabies Phosphoprotein 

2:45 Nutpakal 
Ketprasit Targeting Plasmodium falciparum tRNA Charging to Combat Malaria 

 

  



 

 43 

Investigating the therapeutic efficacy of immunomodulator TEPP46 in Chronic Obstructive 
Pulmonary Disease (COPD) 

Shatarupa Das1,2, Matt Johansen1,2, Jacqueline Marshall1,2, Hamidreza Sadega1,2, Tayyaba Sadaf1,2, 
Nicole Hansbro1,2, Craig Thomas4,5, Luke O’ Neill3, Andrew Philp2 and Phil Hansbro1,2 

1University of Technology Sydney 
2Centenary Institute, Sydney  
3Trinity College Dublin, Ireland 
4National Center for Advancing Translational Sciences, Maryland USA 
5National Institutes of Health, USA 

 

Chronic obstructive pulmonary disease (COPD) is the 3rd leading cause of death globally. COPD is 
characterised by airflow limitation in the lungs and is largely driven by alveolar destruction 
(emphysema) and impaired lung function. Currently, there are no available treatments for COPD. 
Cigarette smoking (CS) is a primary cause of COPD and is an instigator of inflammation in the lung, 
however, there is limited knowledge about how CS alters immune cell metabolism in the lung and the 
role of this process in the development of COPD.  

The objective of this study was to determine if chronic CS exposure alters immunometabolism in 
COPD and whether pharmaceutical targeting of this process using the immunomodulator TEPP46 
can exert therapeutic benefit. Using our CS-induced COPD mouse model, we determined that chronic 
exposure to CS reduced gene expression of pyruvate kinase markers 2 (PKM2) and Hypoxia-
inducible factor 1α (HIF1α) indicating reduced metabolism in the lung, we also observed a reduced 
mitochondrial membrane potential and an increase in oxidative stress and inflammatory markers. 
Based on these findings, we hypothesised that the reduction in PKM2 may be an important driver of 
immunometabolism in COPD, therefore, we investigated the therapeutic efficacy of PKM2 activator 
TEPP46 in CS-induced COPD studies. Following daily intranasal administration of 1mg/kg TEPP46, 
we observed a significant reduction in the inflammatory cell infiltration in the lung and reduced 
inflammatory-related gene expression. We also observed that TEPP46 reduced airway remodelling, 
emphysema, and improved lung function. Critically, TEPP46 also restored PKM2 and HIF1α protein 
content and promoted metabolic function, resulting in reduced oxidative stress and protection of 
mitochondrial structure and function. 

In conclusion, the TEPP46 reduced inflammation, and COPD features in the CS-induced COPD 
model via increased mitochondrial function and reduced oxidative stress. Thus, TEPP46 has 
significant preclinical potential as a therapeutic for the treatment of COPD. 
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Characterising the role of NKG7 in CD4+ and CD8+ T cells during malaria 

Teija Frame1,2 and Christian Engwerda1 

1QIMR Berghofer Medical Research Institute, Brisbane, Queensland, Australia  

2Faculty of Medicine, University of Queensland, Brisbane, Queensland, Australia 

 

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 CD4+ and CD8+ 
T cell responses during malaria. We identified key anti-parasitic roles for NKG7 in the generation and 
function of IFNγ+ Tbet+ T helper 1 (Th1) cells, IFNγ+ IL-10+ T regulatory 1 (Tr1) cells and CXCR5+ 
PD-1+ T follicular helper (Tfh) cells. Furthermore, we discovered a critical role for NKG7 in the 
generation of cytotoxic CD8+ T cells that mediate neurological damage in a pre-clinical model of 
cerebral 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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Understanding CD4+ T cell mediated immune regulation in malaria:  Assessing the 
immunomodulatory potential of Ruxolitinib during controlled human malaria infection 

Luzia Bukali1, Fabian de Labastida Rivera1, Jessica Engel1, Dean W. Andrew3, Megan Soon3, 
Nicholas L. Dooley3, Jessica R. Loughland3, Teija Frame1, Julianne Hamelink3, Mayimuna Nalubega3, 
Reena Mukhiya3, Bridget Barber2, Michelle J. Boyle3 and Christian R. Engwerda1 

1Immunology and Infection Laboratory, QIMR Berghofer Medical Research Institute 
2Clinical Malaria Laboratory, QIMR Berghofer Medical Research Institute 
3Human Malaria Immunology Laboratory, QIMR Berghofer Medical Research Institute 

 

Malaria is a parasitic disease that is prevalent in Sub-Saharan Africa and South East Asia, leading to 
approximately 600,000 deaths in 2021 alone. 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).  To test the immune boosting potential of ruxolitinib, 
a double blind phase Ib clinical study was designed in which participants were inoculated with blood-
stage Plasmodium falciparum, randomized in a 1:1 ratio and administered the anti-malarial drug 
artemether/lumefantrine in combination with ruxolitinib or a placebo drug. CD4+ T cell subsets and 
cytokine responses were assessed at various points throughout the course of infection. Additionally, 
phosphorylated STAT proteins were examined to determine if ruxolitinib administration specifically 
targeted type I IFN JAK/STAT signalling in participant immune cell subsets. Initial results from the 
clinical trial will be presented.   
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Antibiogram of soil isolates around a tertiary care hospital and university precinct in Southern 
India 

Shalini Kunhikannan1, M N Sumana2, Sumana K.2, Dr. Ashley E. Franks1, Colleen Thomas1, Anya 
Shindler1 and Steve Petrovski1 

1Dept of Microbiology, Anatomy, Physiology and Pharmacology (MAPP), La Trobe University 
2Dept of Microbiology, JSS Academy of Higher Education and Research 

 

Background: Antimicrobial resistance is an upcoming global threat and is expected to reach 10 
million deaths per year by 2050 (O’Neill, 2014). Hospital environments are very crucial with respect 
to human health (Lerminiaux & Cameron, 2019). The presence of gram-negative human pathogens 
bearing antibiotic resistance around the hospital soil can be threatening. This study explored the 
antibiogram of some clinically relevant gram-negative bacteria (Pseudomonas and Acinetobacter) 
isolated from the soil surrounding a Hospital and University, Mysore. This would provide an insight on 
the emergence and dissemination of acquired resistance among environmental and clinical bacteria. 

Materials and Methods: A total of 120 soil samples were collected from the surroundings of JSS 
hospital and university between May 2020 to April 2021. The soil samples were cultured on 
MacConkey agar (at 37℃ for 24 hrs). The isolates obtained by culture were confirmed by MALDI-
TOF. Antibiotic sensitivity testing (AST) was performed on the selected Pseudomonas and 
Acinetobacter species using Automated VITEK-2.  

Results: A total of 367 organisms were isolated from the soil by culture. AST was performed on 128 isolates. 
A number of isolates were resistant to ꞵ lactams-ꞵ lactamase inhibitor combinations. Carbapenamase 
resistance was observed in two strains of Pseudomonas mosselii while one strain of Acinetobacter pitti was 
multidrug resistant.  

Conclusion: Pseudomonas and Acinetobacter species colonise humans and animals to cause 
infections. They acquire multiple resistance determinants directly from the soil. The resistance 
observed in the soil isolates emphasizes the need to be more vigilant of the dissemination of antibiotic 
resistance from the soil to the clinical settings. 
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Defining the Host-Viral Interactions of Rabies Phosphoprotein 

Jessica Beecroft¹,², Shatabdi Chakraborty¹,², Fei Yan¹,², Tze C. OwYong³,⁴, Yuning Hong⁵, Ashish 
Sethi¹,² and Paul R. Gooley¹,² 
1Department of Biochemistry and Pharmacology, University of Melbourne, Parkville, Australia, 2Bio21 
Molecular Science and Biotechnology Institute, University of Melbourne, Parkville, Australia 
3ARC Centre of Excellence in Exciton Science, School of Chemistry, University of Melbourne, 
Parkville, Australia 
4School of Chemistry, Bio21 Institute, University of Melbourne, Parkville, Australia 
5Department of Chemistry and Physics, La Trobe Institute for Molecular Science, La Trobe University, 
Melbourne, Australia 

 

The multifunctional rabies virus (RABV) P protein, a critical pathogenicity factor, is expressed as a 
full-length protein (P1) and four N-terminally truncated isoforms (P2-5). P1 is fundamental in the 
genesis of viral replication factories known as Negri bodies (NBs). Formation of NBs is driven through 
a phenomenon known as liquid-liquid phase separation (LLPS). Compelling evidence indicated that 
other isoforms, particularly P3 is capable of independent phase separation in vitro. Capacity of P3 to 
undergo LLPS has shown correlation to increased interactions with host LLPS-dependent membrane-
less organelles (MLOs) and may be linked to the severity of strain pathogenicity. Modulation of LLPS 
by RNA is ubiquitous in cellular biology. Experimental observations of P3-RNA binding point towards 
a viral-host RNA interface. We aim to comprehensively characterise the biophysical and structural 
dynamics of RABV P3 phase separation. We find that P3 protein from RABV strains; Nishigahara 
(Nish), Challenge Virus Standard (CVS) and Silver Haired Bat Virus (SHBV) undergo spontaneous 
phase separation in vitro. Confocal microscopy imaging supports the occurrence of LLPS versus 
protein aggregation. Quantitative analysis of RNA LLPS modulation is enhanced by the fluorogenic 
probe NTPAN-M1 which functions as a polarity sensor. Determination of P3 concentration required 
for demixing, and subsequent construction of phase diagrams will support physiological relevance. 
We will employ a variety of structural biology techniques including NMR, SAXS, HDX- and XL-MS. 
Combining these approaches will reveal the structural and conformational dynamics of P3 phase 
separation and RNA-P3 binding. The P protein is conserved throughout Mononegavirales, an order 
which includes Ebola and Marburg virus. Elucidation of LLPS as a viral molecular mechanism could 
aid the development of novel therapeutic approaches. 
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Targeting Plasmodium falciparum tRNA Charging to Combat Malaria 

Nutpakal Ketprasit1, Yawei Du1, Con Dogovski1, Gerald Shami1, Shuai Nie2, Sally-Ann 

Poulsen3, Stanley Xie1 and Leann Tilley1 
1Department of Biochemistry and Pharmacology, Bio21 Molecular Science and Biotechnology 
Institute, The University of Melbourne, Melbourne, VIC 3010, Australia 
2Melbourne Mass Spectrometry and Proteomics Facility, Bio21 Molecular Science and Biotechnology 
Institute, The University of Melbourne, Melbourne, VIC 3010, Australia 
3Griffith Institute for Drug Discovery, Griffith University, Brisbane 4111, Australia 

 

Malaria remains a major global health problem, with an increase in estimated cases and deaths in 
2020. A growing number of reports of artemisinin-resistant Plasmodium falciparum signifies an urgent 
need for development of new drugs that hit novel targets with novel mechanisms of action.  

An overlooked AMP mimicking nucleoside sulfamate, ML901, was recently shown to target a P. 
falciparum tyrosyl-tRNA synthetase, via a novel reaction-hijacking mechanism. The hijacking process 
requires all of the enzyme substrates, i.e., tyrosine, ATP, and tRNA. Once the tyrosyl-tRNA complex 
is formed, ML901 steals tyrosine from the complex to form an inhibitory ML901-tyrosine adduct that 
tightly binds to and poisons the enzyme.  

In an effort to identify additional hijacking-susceptible targets in P. falciparum, we have studied 
dealanylascamycin (PM03), a natural compound from Streptomyces sp.. Using a mass spectrometry-
based approach, we found that PM03 forms adducts with several amino acids, including aspartic acid. 
We hypothesized that PM03 targets a P. falciparum aspartyl-tRNA synthetase (PfAspRS), a class II 
aminoacyl-tRNA synthetase (aaRS).  

PM03 is shown to inhibit P. falciparum growth with an IC 50 value of 2.5 nM, similar to that of 
dihydroartemisinin, the most potent antimalarial. PM03 inhibits protein translation in P. falciparum in 
a cell-based assay. Furthermore, PM03 treatment leads to upregulation of phosphorylated eIF2, a 
hallmark of the accumulation of uncharged tRNA, confirming PfAspRS as a target of PM03.  

To elucidate the mechanism of action of PM03, recombinant PfAspRS was expressed in Escherichia 
coli and purified with an optimized protocol. Mass spectrometry and analytical ultracentrifugation 
confirmed that recombinant PfAspRS has correct molecular weight and is a well-behaved dimer. 

Using differential scanning fluorometry, we demonstrated that PM03 only stabilises PfAspRS in the 
presence of ATP, L-aspartate, and tRNA. This is further confirmed by a decrease in ATP consumption 
activity by PfAspRS, when assayed in the presence of all substrates. 

Our discovery of reaction-hijacking of class II aaRSs opens up the possibility of generating bespoke 
inhibitors of different aaRSs, providing new chemical genetics tools and new drug leads for 
development of novel antimalarials. 
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Full name Title talk 

Elyssa Campbell Temporal dynamics of androgen-induced transcription in prostate 
cancer 

Samantha Shephard Determining Copy Number Alterations within Cutaneous Squamous 
Cell Carcinoma from RNASeq data 

Feijie Li  Antimicrobial peptides released from human and bovine milk proteins: 
in silico digestion under infant conditions and AMP characterization 

Nga T. Lam Fabrication of electronically conductive protein nanowires 

Chandni Tiwari Influence of charge and amino acid side-chain length on biophysical 
properties of an amyloidogenic, antimicrobial peptide: Uperin 3.5 

Jessica Manneken Dissecting the role of macrophage scaffolding behaviours in late stage 
muscle injury repair 

Amali Cooray CRISPR activation screens identify co-drivers of malignant 
haematopoiesis in a DNMT3a mutant background 

Miguel Cruz Characterising the mechanistic and functional role of NRBP1 in triple 
negative breast cancer 

Mitchell Hallam Development of a cellular model of non-alcoholic fatty liver disease 

Jinrui (Jack) Na NKG7 and TGFβ in experimental visceral leishmaniasis 

Swathi Muralidhar Development and evaluation of novel immunotherapeutics for EBV 
lymphomas in preclinical models 
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Poster abstracts  

Temporal dynamics of androgen-induced transcription in prostate cancer 

Elyssa Campbell1,2, Grady Smith1, Geraldine Laven-Law3, Yolanda Colino Sanguino2,4, David 
Moulder1, Qian Du1,2, Amanda Khoury1,2, Katherine A. Giles5, Theresa A. Hickey4, Fatima Valdes 
Mora2,4, Joanna Achinger-Kawecka1,2* and Susan J. Clark1,2* 

1Epigenetics Research Laboratory, Garvan Institute of Medical Research, Sydney, New South Wales 
2010, Australia. 
2St Vincent's Clinical School, UNSW Sydney, New South Wales 2010, Australia. 
3Dame Roma Mitchell Cancer Research Laboratories, Adelaide Medical School, University of 
Adelaide, Adelaide, South Australia, Australia 
4Children’s Cancer Institute, Sydney, Australia 
5Children’s Medical Research Institute, Westmead, Australia 

* Contributed equally 

 

Androgen receptor (AR)-mediated transcription is the primary driver of prostate cancer growth and 
proliferation [1, 2]. Androgen treatment induces AR binding to the DNA primarily at regulatory 
enhancer elements, resulting in rapid changes to transcriptional profiles [3-6]. These pro-tumorigenic 
effects of signalling are known to be inhibited by preventing AR binding to DNA with androgen 
deprivation therapy in prostate cancer treatment. However, the precise relationship between 
androgen-induced gene expression changes and regulation due to AR-enhancer binding has not 
been characterised in the context of 3D chromatin interactions. Therefore, a high-resolution view of 
the temporal dynamics of AR transcriptional programming is still missing. Understanding the 
underlying mechanisms involved in the regulation of androgen-induced transcription will enable the 
identification of novel therapeutic strategies to improve treatment outcomes for patients with 
advanced metastatic disease who have become hormone resistant. 

To determine the molecular order of events associated with activation of androgen-response genes, 
we performed Hi-C, Promoter Capture Hi-C (PCHi-C), RNA-Seq and AR ChIP-Seq experiments in 
DHT treated prostate cancer cell lines at five time-points (control, 30min, 2hrs, 4hrs and 16hrs) and 
integrated these temporal data sets. We found that while androgen-induced gene activation occurred 
mostly at later time-points (4hrs and 16hrs post-DHT), the majority of differential AR-mediated 
promoter-enhancer interactions were transiently present at the earliest time-point of 30mins post-
DHT. At 16hrs more than half of these interactions were subsequently lost. Our results demonstrate 
that changes in AR-enhancer-promoter 3D chromatin interactions precede gene activation and 
unexpectedly high levels of subsequent gene transcription were associated with loss of these 
interactions. Our findings are consistent with the conclusion that enhancer-promoter interactions 
transiently activate AR transcriptional programs, thereby uncoupling the temporal dynamics of 3D 
chromatin interactions from those of transcription. 
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Determining Copy Number Alterations within Cutaneous Squamous Cell Carcinoma from 
RNASeq data 

Samantha Shephard1,2, Bruce Ashford2,3, Marie Ranson2,4 and Amarinder Thind2,3 

1School of Science, Edith Cowan University, Joondalup, WA 
2Illawarra Health and Medical Research Institute, Wollongong, NSW 
3Graduate School of Medicine, Faculty of Science Medicine and Health, University of Wollongong, 
Wollongong NSW 2522 
4School of Chemistry and Molecular Bioscience, Faculty of Science Medicine and Health, University 
of Wollongong, Wollongong NSW 2522 

 

Cutaneous Squamous Cell Carcinoma (CSCC) is the second most commonly diagnosed cancer, with 
metastasis linked to a higher mortality rate. Copy number alteration (CNA), either through 
amplification or deletion, has the potential to predict tumour progression. Whole genome sequencing 
(WGS)/Whole exome sequencing (WES) are widely used approaches that can provide a 
comprehensive view of the CNA events in cancer but have a high associated cost. RNASeq data in 
comparison is relatively cheaper than WGS/WES and therefore has a greater availability in public 
databases such as SRA/TCGA. In this study we aim to confirm the viability of RNASeq data for the 
analysis of CNA within cancer using CSCC as an example. 

RNASeq of 41 CSCC tumour samples, originating from metastatic (met) tumours alone or in 
combination with primary tumour with metastatic offshoots detected (AllMet) was analysed for CNA’s 
at both the gene and chromosome level using actinic keratosis (pre-cancer skin lesion) samples as a 
reference. Results were then compared to CNA events obtained from WGS and Methylation data of 
the same patients to  compare and highlight consistent CNA events across multi-omics platforms. 

Chromosomal level CNA analysis of the Met CSCC cohort showed consistent amplification of 8q and 
deletion of 8p, 18q, 21q in agreement with WGS and literature results, though only 8p was also 
identified within the methylation data. PTPRD, an experimentally validated deleted gene in CSCC, 
was also compared between RNASeq results and previously published WGS based study and 
showed good overlap of this particular deletion event. Gene-level examination of the MetAll CSCC 
cohort showed 39 genes with a deletion event shared between the methylation and RNAseq analyses.  

Further examination of RNAseq data through alternate tools will help confirm the viability of 
transcriptome data for the analysis of CNA within cancer. 
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Antimicrobial peptides released from human and bovine milk proteins: in silico digestion 
under infant conditions and AMP characterization 

Feijie Li1 and Louise E. Bennett1 

1School of Chemistry, Monash University  

 

Introduction: Mammalian milk proteins are known to encrypt antimicrobial peptides (AMPs) which 
can be released during digestive enzyme hydrolysis and exert bioactivity either pre- or post-
absorption. Protein hydrolysis and AMP characterization with traditional methods is costly, while new 
in silico tools enable theoretical studies of digestion and AMP prediction. Activities of digestive 
enzymes in vivo are different between infants and adults, and should be addressed in the settings of 
in silico modelling. 

Objective: To use in silico digestion under infant conditions to generate and compare yields of total 
peptides and AMPs released from major proteins in human and bovine milk. 

Method: The profiles of major proteins in human and bovine milk were from UniprotKB/Swiss-prot. 
They were digested with PeptideCutter by trypsin and chymotrypsin-high specificity, that are the main 
active proteases under infant digestion conditions. The digestate peptides were evaluated by the AMP 
predictor tool, CAMPR3 with numbers, proportions and properties affecting absorption compared in 
human milk, bovine milk and ‘humanised’ ratios of bovine milk proteins. 

Results: Whey proteins from both human and bovine milks displayed a higher degree of hydrolysis 
than caseins, supporting their known ‘fast’ digestion properties. Large proteins, such as albumin and 
lactoferrin, generated more and/or longer peptides than other proteins. Bovine beta-lactoglobulin 
released the highest mass% of AMPs (w/w) among all the analyzed proteins. 

Conclusion 

According to the CAMPR3 predictor, in silico digestion of human and bovine milk proteins under infant 
digestion conditions generated significant proportions of AMPs. Whey proteins were more extensively 
hydrolysed than caseins for human and cow milk proteins. Bovine beta-lactoglobulin produced the 
highest yield of AMPs, which may represent a key and discovered biological function of this protein 
in cow milk. 
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Fabrication of electronically conductive protein nanowires  

Nga T. Lam1, Lorenzo Travaglini1 and Dominic J. Glover1 

1School of Biotechnology and Biomolecular Sciences, The University of New South Wales, Sydney, 
Australia 

 

Bacterial protein nanowires possess the natural ability to efficiently transfer electrons over long 
distances through stacked heme groups. The stacking of heme groups and electron transfer can be 
mimicked by aligning iron-containing metalloproteins in proximity to create synthetic metalloprotein 
nanowires. Expanding this approach to align metalloproteins with various metal centres may enable 
the creation of nanowires with distinct electronic properties. Here, we describe the creation of 
metalloprotein nanowires with tailorable electronic behaviours through the attachment of various 
metalloproteins included cytochrome c3, rubredoxin, and azurin to a filamentous chaperone called 
gamma-prefoldin The assembly of the conjugated nanowires was characterised by transmission 
electron microscopy, solid-state conductive measurements, and conductive atomic force microscopy, 
which showed the individual nanowires conduct current between electrodes through the 
metalloproteins domains at their redox potential. Ultimately, these metalloprotein nanowires could be 
interacted with functional biomolecules, such as redox enzymes, to build biomolecular electronic 
devices.  
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Influence of charge and amino acid side-chain length on biophysical properties of an 
amyloidogenic, antimicrobial peptide: Uperin 3.5 

Chandni Tiwari1, Lisa L Martin1 and Ajay S Panwar2  
1Monash University, Australia 
2IIT Bombay, India 

 

Many peptides have been seen to aggregate into amyloid fibrils with prevalent structures seen as β-
sheets. These fibrils are often linked with age-related diseases, such as Alzheimer’s and Parkinson’s. 
One of the most commonly researched peptides, Amyloid-β, has also been hypothesized to work as 
an antimicrobial peptide. Here we have compared various variants of an amyloidogenic, antimicrobial 
peptide, Uperin 3.5, to see the effect of changing the charge of an overall peptide and the length of 
the 7th position residue. Uperin 3.5 and the variants were investigated using various biophysical 
methods such as Circular dichroism, Thioflavin T fluorescence assays, Fourier Transform Infrared 
Spectroscopy and Molecular Dynamic simulations. Our results show some significant differences in 
how the peptides aggregate as we increase or decrease the overall charge of the peptide. It also 
clearly indicates the importance of the 7th position residue in Uperin 3.5 peptides. 
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Dissecting the role of macrophage scaffolding behaviours in late stage muscle injury repair  

Jessica D. Manneken1,2, Dhanushika Ratnayake1,2*, Margo Montandon1,2, Graham J. Lieschke1,2,4 and 
Peter D. Currie1,2 

1Australian Regenerative Medicine Institute, Level 1, 15 Innovation Walk, Monash University, 
Wellington Road, Clayton, Victoria 3800, Australia 
2EMBL Australia, Level 1, 15 Innovation Walk, Monash University, Wellington Road, Clayton, Victoria 
3800, Australia 
3Department of Clinical Haematology, Peter MacCallum Cancer Centre and The Royal Melbourne 
Hospital, Parkville, VIC 3050, Australia 

 

Skeletal muscle repair is a multi-dimensional process largely directed by immune and interstitial cells 
in the wound site. Macrophages have long been characterised as being critical over the duration of 
the regenerative response, with a pro-inflammatory phenotype driving initial stages, followed by an 
anti-inflammatory phenotype facilitating muscle repair. Recently, in the zebrafish, single cell RNA 
sequencing has identified two mature macrophage subsets in the late stages of muscle repair, with 
one known to be involved in muscle stem cell proliferation (Ratnayake et al., 2021). However, the 
roles of macrophages in supporting muscle progenitor cells and the wound site generally during these 
later repair processes are not understood. This project aims to identify the role of macrophages during 
the stages of myogenic progenitor commitment, myocyte elongation and wound resolution using real-
time microscopy to capture macrophage behaviour during the repair paradigm. Using established 
muscle injury models of both large-scale wounds and small-scale fiber ablations, we have observed 
a direct interaction between niche macrophages and elongating myocytes, indicating an involvement 
of macrophages in guiding fiber maturation. We hypothesise that this is occurring through modulation 
or recognition of the extracellular matrix and, given the well-known role of mmp9 in matrix remodelling, 
suspect this is an mmp9-mediated behaviour. Through in vivo time-lapse imaging, lineage-specific 
knockdown techniques and mmp9 inhibition we attempt to further characterise these behaviours and 
identify the mechanisms responsible for macrophage-guided skeletal muscle repair. Additionally, we 
identify a transcriptionally distinct macrophage subset which appears to interact with the wound site 
during late-stage injury during the resolution of nascent muscle fiber formation. Although the role of 
this subset is unknown, we hypothesise a potential role in wound closure or resolution. By furthering 
the understanding these dynamics between immune modulators and progenitors we can gain insight 
into how to promote and support wound repair. 
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CRISPR activation screens identify co-drivers of malignant haematopoiesis in a DNMT3a 
mutant background 

Amali Cooray1,2, Johannes Wichmann1,2, Hongke Peng1,2, Erin Lawrence1,2, Maggie Potts1,2, Lin Tai1,2, 
Andrew Kueh1,2 and Marco Herold1,2 
1Walter and Eliza Hall Institute of Medical Research, Melbourne, VIC, Australia 
2Department of Medical Biology, University of Melbourne, Melbourne, VIC, Australia 

 

Genome-wide sequencing studies have shown that the genetic basis of Acute Myeloid Leukaemia 
(AML) is highly complex. Mutations in de novo methyltransferase 3a (DNMT3a) are overrepresented 
in patients with AML. However, DNMT3a mutations alone are not sufficient to cause malignancies. 
Therefore, I aim to identify co-drivers of malignancies in a mutant DNMT3a background. This project 
utilises a mouse model which has the most frequently found DNMT3a mutation in human AML, in the 
endogenous mouse DNMT3a locus. Crossing these mice to a recently developed CRISPR activation 
(CRISPRa) model allows the induction of any gene in a mutant DNMT3a cell. We transduced a 
CRISPR activation library targeting transcriptional regulators, into DNMT3a mutant/CRISPRa derived 
haematopoietic stem and progenitor cells (HSPC). These engineered HSPCs were used to 
reconstitute the haematopoietic systems of lethally irradiated wild type mice. Upon the development 
of malignancy the mice were euthanised, and next generation sequencing was used to identify the 
sgRNAs mediating tumour development. Through further validation of hits identified in these 
experiments, we will be able to detect thus far underappreciated genes or combinations of genes 
which lead to malignancies in cooperation with mutant DNMT3a. 
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NKG7 and TGFβ in experimental visceral leishmaniasis 

Jack Na1, Fabian Rivera1 and Christian Engwerda1 

1QIMR Berghofer Medical Research Institute, Brisbane, Australia 

 

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) signaling to strongly suppress CD4+ T cell expression of NKG7, which coincides with the 
known immunosuppressive role of TGFβ in VL. Understanding the function of TGFβ and NKG7 in 
CD4+ T cells, as well as their potential biological interactions, could contribute to the development of 
novel immunotherapies that can modulate levels of NKG7 to achieve the desired outcome.  
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Prostate cancer stemness regulation by homeobox transcription factor, IRX4  

Achala Fernando1,2, Panchadsaram Janaththani1,2 and Jyotsna Batra1,2 
1School of Biomedical Sciences, Faulty of Health, Queensland University of Technology, Brisbane, 
QLD, Australia 
2Australian Prostate Cancer Research Centre – Queensland (APCRC-Q), Translational Research 
Institute, Brisbane, QLD, Australia 
3The Centre for Genomics and Personalised Health, Queensland University of Technology, Brisbane, 
QLD 4059, Australia 

 

Cancer stem cells (CSCs) are major barriers in cancer treatment driving cancer relapses, metastasis, 
and therapy resistance. In prostate cancer (PCa), CSCs reside in basal and luminal layers of prostate 
gland, and are believed to play an important role in PCa development and progression.  Iroquois-
class homeodomain protein 4 (IRX4) has been identified as a tumour suppressor in PCa through 
genetic association and functional follow-up studies. Moreover, it has been identified as a stem cell 
regulator in non-small cell lung cancer. However, the role of IRX4 in PCa stemness regulation is still 
unknown. IRX4 full length gene was cloned to a doxycycline inducible vector and was transfected to 
PC3 PCa cell line. IRX4 transfected PC3 cells were seeded as single cells in a 96 well plate and 
allowed to grow for two weeks. PC3 cells were grown as colonies particularly as holoclones, 
meroclones and paraclones. Then the cells were sorted for CD44+ cells by flow cytometry followed 
by fluorescent staining. According to the CD44+ percentage, the holoclones were mostly enriched 
with CD44+ stem cells rather than meroclones and paraclones. Holoclones were isolated and treated 
with doxycycline to overexpress IRX4 and checked the prominent PCa stem cell markers SOX2, 
ALDH1, CD133, CD24, POU5F1 and NANOG by qRT-PCR. Interestingly, all the tested stem cell 
markers were upregulated in doxycycline treated samples compared to no-doxycycline control. 
Meantime transient knockdown of IRX4 was performed in PC3 cells, the expression of stem cell 
markers was remarkably reduced compared to non-targeting control. Our results conclude that IRX4 
regulates the PCa stemness thus providing novel insights into prognostic and therapeutic significance 
in PCa patient management. 
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Genome-wide sequencing studies have shown that the genetic basis of Acute Myeloid Leukaemia 
(AML) is highly complex. Mutations in de novo methyltransferase 3a (DNMT3a) are overrepresented 
in patients with AML. However, DNMT3a mutations alone are not sufficient to cause malignancies. 
Therefore, I aim to identify co-drivers of malignancies in a mutant DNMT3a background. This project 
utilises a mouse model which has the most frequently found DNMT3a mutation in human AML, in the 
endogenous mouse DNMT3a locus. Crossing these mice to a recently developed CRISPR activation 
(CRISPRa) model allows the induction of any gene in a mutant DNMT3a cell. We transduced a 
CRISPR activation library targeting transcriptional regulators, into DNMT3a mutant/CRISPRa derived 
haematopoietic stem and progenitor cells (HSPC). These engineered HSPCs were used to 
reconstitute the haematopoietic systems of lethally irradiated wild type mice. Upon the development 
of malignancy the mice were euthanised, and next generation sequencing was used to identify the 
sgRNAs mediating tumour development. Through further validation of hits identified in these 
experiments, we will be able to detect thus far underappreciated genes or combinations of genes 
which lead to malignancies in cooperation with mutant DNMT3a. 
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Miguel Cruz1,2, Ralf B. Schittenhelm3, Joseph Rosenbluh1,2,4, Terry C C Lim Kam Sian1,2, Xue Yang1,2 

and Roger J Daly1,2* 
 
1Cancer Program, Biomedicine Discovery Institute, Monash University, Melbourne 
2Department of Biochemistry and Molecular Biology, Monash University, Melbourne 
3Monash Proteomics and Metabolomics Facility, Monash University, Melbourne 
4Cancer Functional Genomics Laboratory, Monash University, Melbourne 
 
 
Triple negative breast cancer (TNBC) is an aggressive breast cancer subtype characterised by the 
lack of human epidermal growth factor receptor 2 (HER2), progesterone receptor and oestrogen 
receptor. There is an urgent need to identify new targeted therapies for TNBC. Recent mass 
spectrometry (MS)-based profiling of TNBC cell lines identified upregulation of Nuclear Receptor 
Binding Protein 1 (NRBP1). A multidomain pseudokinase, NRBP1 has previously been characterized 
as an oncogene in bladder and prostate cancer, and as a tumour suppressor in colorectal and gastric 
cancers. Interrogating the role of NRBP1 as a potential E3 ligase and scaffolding protein in TNBC will 
determine its contribution to TNBC progression and may identify novel therapeutic strategies. 
Datamining revealed high expression of NRBP1 in the HER2 and TNBC breast cancer patient 
subgroups. High expression of NRBP1 in TNBC correlated with reduced overall and disease-free 
survival. In vitro assessment of : NRBP1 function in MFM223 TNBC cells was characterized using 
doxycycline-inducible shRNA and colony formation assays. Knockdown of NRBP1 in MFM223 cells 
resulted in a significant decrease in colony size for all 3 NRBP1 shRNAs utilized. MS analysis of 
knockdown cells resulted in decreased ubiquitylation in ‘Rho GTPases’ pathways implicated in 
cytoskeletal and organelle organization and the cell cycle. Integrated analysis of ubiquitylation and 
interactome data determined that ubiquitylation of the NRBP1 interactors PRDX1 and P4HB, proteins 
involved in redox regulation, was downregulated after NRBP1 knockdown. Through integrated 
bioinformatic, functional and MS analysis, this study highlights the potential role of NRBP1 in 
oncogenesis and a potential mechanism as an E3 ligase involved in regulation of Rho GTPases and 
cellular redox status. 
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Presently, 75% of individuals with obesity will develop non-alcoholic fatty liver disease (NAFLD), 
initially characterised as steatosis. Our research aims to develop cellular models that mimic clinical 
features of NAFLD, which can be utilised to assess potential therapeutics. 

Two models were tested using human hepatoma cell line, Hep3B. The first, focusing on steatosis, 
utilised exogenous fatty acid (FA) supplementation consisting of oleic acid (OA; 0.5mM), palmitic acid 
(PA; 0.5mM) or 2:1 ratio OA/PA (0.5mM total) for 24 hours. The second, utilised low amounts of lipid 
and glucose for 24 hours to promote endogenous lipid production via de novo lipogenesis (DNL), a 
pathway that is upregulated in individuals with NAFLD.  

Treatment with OA was associated with a 7-fold increase in protein expression of perilipin 2 (PLIN2), 
a marker of lipid droplet development. Furthermore, OA induced significant lipid droplet formation, 
assessed via Oil Red O (ORO) staining. In contrast, PA produced smaller and more diffuse lipid 
droplets via ORO compared to OA. Cells treated with PA also elicited a mild inflammatory effect, 
evidenced by a 3-fold increase in mRNA expression of interleukin 8 (IL-8; p<0.01) and DNA damage 
inducible transcript 3 (DDIT3; p <0.05). Alternatively, we generated a model of lipogenesis by 
exposing cells to low lipid and low glucose conditions to recapitulate the increased expression of 
hepatic de novo lipogenesis (DNL) associated with NAFLD. In this lipid deficient environment, Hep3B 
cells exhibited a two-fold increase in mRNA expression of markers of DNL, including ATP citrate 
synthase (ACLY, p<0.001), acetyl-CoA carboxylase (ACACA, p<0.01), fatty acid synthase (FASN, 
p<0.0001) and stearoyl-Coenzyme A desaturase 1 (SCD1, p<0.001). 

These initial findings support the use of exogenous FAs and low amounts of lipid and glucose to 
trigger steatosis and upregulate DNL respectively, and therefore effectively capture aspects of NAFLD 
for future research into potential therapeutic targets.  
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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. Recent evidence 
also 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/chemotherapy, 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 characterization of viral trafficking, 
and furthermore histopathology analysis enables us to demonstrate the spatial configuration of 
immune cells in relation to EBV virus and its various strains. Importantly, this model allows us to 
examine the temporal activity of cytotoxic lymphocytes as a therapy for EBV-associated tumors in 
varying EBV strain landscape. 
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The treatment of Haemophilia A patients is often compromised by the development of anti-coagulation 
factor VIII (FVIII) neutralising antibodies, known as inhibitors, upon infusion of FVIII. Here we have 
designed and investigated a strategy to induce tolerance towards the administered FVIII and to extend 
its half-life in order to reduce the number of injections. FVIII has been fused with serum albumin to 
exploit the intracellular trafficking and recycling of albumin by the neonatal Fc receptor (FcRn) and 
also to provide a potential mechanism to enhance tolerance induction. Albumin is a non-immunogenic 
protein known to be endocytosed by antigen presenting cells (APCs) via macropinocytosis and to 
interact with FcRn in acidic compartments for sorting and recycling. Here we have used a Haemophilia 
A mouse model deficient for FVIII and generated fusion proteins by chemical cross-linking of 
recombinant human FVIII to mouse serum albumin in a 1:1 or 1:5 molar ratio. The fusion proteins 
were infused in haemophilic mice in three singular weekly intervals. The immune response was then 
evaluated by flow cytometry and ELISA. The data indicate that FVIII-albumin conjugates impair the 
differentiation of FVIII-specific B cells and dramatically reduce the production of inhibitors compared 
with FVIII alone. Furthermore, the intracellular trafficking of the conjugated proteins throughout the 
endosomal system is under evaluation by high resolution confocal microscopy. Overall, FVIII-albumin 
fusion proteins have promise as a therapeutic tool to enhance induction of immune tolerance towards 
FVIII.  
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This study employed a bioassay-guided isolation of solvent-based extracts of leaves and barks of 
Acacia saligna by in vitro assays. The plants were sequentially extracted with hexane and 
dichloromethane prior to the extraction with methanol and water. Based on the ABTS and DPPH 
scavenging and the α-glucosidase inhibition assays, the methanolic extract of leaves and barks 
demonstrated promising activities as antioxidant as well as antidiabetic agent. Moreover, our study 
also confirmed the isolated compounds that can be related to the observed activities in the extracts.      
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Trabeculation is a crucial step in cardiac development. Trabeculae are a network of myocardial ridges 
that protrude into the ventricular lumen. In the embryonic heart, trabecular projections maximise 
stroke volume by occluding the ventricular lumen during contraction. During trabeculation, select 
cardiomyocytes from the myocardium delaminate and proliferate to form trabeculae. Until now, this 
process has only been observable by examining cell morphology and location. Therefore, the timing 
and mechanism of fate induction is yet unknown. Previously, zebrafish studies have identified that 
altering biomechanical forces generated by blood-flow and cardiac contraction disrupt trabeculation. 
In our lab, a novel transgenic line termed Tg(trabec:eGFP) was developed to trace the endogenous 
expression of a previously described gene. This line shows restricted expression in a subset of 
cardiomyocytes in the myocardial wall, which then went on to delaminate, providing a novel marker 
of trabecular fate. Through whole-mount in situ hybridisation we have determined that the 
Tg(trabec:eGFP) line is expressed in the somitic muscle, lateral line primordium and heart at 2 days 
post-fertilisation (dpf) and 4dpf. We find that the marker retains expression in the adult trabeculae and 
cortical myocardium through immunofluorescence and in situ hybridisation analysis. Using there 
different genetic models that impact blood-flow and/or heart contraction, namely the myh6 mutant 
and, gata1a and silent heart morphants, we investigated the role of biomechanical forces on 
trabecular fate induction by quantifying the number of Tg(trabec:eGFP) cardiomyocytes through 
whole-mount live-imaging of zebrafish at 2dpf and 3dpf. An unpaired student’s t-test was conducted 
and the number of Tg(trabec:eGFP)+VE cardiomyocytes was significantly decreased in all conditions 
compared with siblings or uninjected controls. This data describes that normal haemodynamic blood-
flow plays an important role in determining trabecular fate induction. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 67 
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Venetoclax is a BCL-2-specific BH3-mimetic drug that is FDA approved for the treatment of Chronic 
Lymphocytic Leukemia (CLL) and Acute Myeloid Leukemia (AML). While initial treatment success 
was very high, recent reports suggest relapse of patients being treated with venetoclax. Hence, 
identifying resistance factors to venetoclax therapy is an area of great clinical relevance. Therefore, 
our lab has recently established a novel mouse model of aggressive lymphoma that expresses high 
MYC and BCL-2, resembling double hit lymphoma (DHL). The murine DHLs are highly sensitive to 
treatment with venetoclax. This model provides an excellent tool to identify venetoclax therapy 
resistance factors. While a plethora of resistance mechanisms have been described, we are 
particularly interested in signals provided by the tumour micro-environment that mediate drug 
resistance of haematopoietic cancers. It is known that the upregulation of BCL-2 family proteins, for 
example, results from microenvironmental signals that can help cancer cells evade apoptosis. We 
designed a CRISPR droplet sequencing (CROP-seq) based transcriptional activation library to 
upregulate genes that mimic signals from the microenvironment (~30 genes; 5sgRNAs/gene). The 
CROP-seq method allows detection of each cell’s sgRNA along with its single cell transcriptomic 
landscape, providing gene expression signatures for individual gene perturbations. We have 
introduced this library into our DHL cell lines, that already express the CRISPR activation machinery, 
and treated the cells with various doses of venetoclax. To identify the sgRNA mediating survival post-
venetoclax treatment, genomic DNA was isolated and the sgRNA identified by next generation 
sequencing. In parallel we optimized protocol to identify the sgRNA and the transcriptomic landscape 
on a single cell level in venetoclax treated samples. The ultimate goal of this project is to obtain more 
insight into the pathways mediating venetoclax resistance and use this information to target 
synergistic pathways increasing the treatment response to venetoclax in blood cancer patients.  
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Myelodysplastic syndromes (MDS) consist of a heterogeneous group of myeloid neoplasms and are 
characterized by inefficient hematopoiesis. The annual incidence of MDS is about 4-5 cases per 
100,000 people reaching 40–50 among people older than 70 years. Standard treatment includes 
Azacitidine (Aza) which is effective only in 40-50% of the patients and most of the cases the disease 
relapses within two years. Unfortunately, it is not known yet how Aza improves the MDS patient’s 
condition and why the treatment is effective only in half of the cases. The aim of my PhD project is to 
investigate the therapeutic mechanism of Aza action using samples from MDS patients receiving Aza 
treatment. To date, more than 30 genes in which somatic mutations have been identified are 
implicated as drivers of MDS pathogenesis. Moreover, DNA hypermethylation is a key mechanism of 
gene dysregulation in MDS, mostly through the activation or repression of gene expression both at 
CpG-enriched promoters and gene enhancers. Aza which is both cytotoxic and DNA demethylating 
agents improves the blood cell production in certain MDS patients. However, in recent years, the 
single cell-based genomic, transcriptomic, epigenomic investigations have elucidated the highly 
heterogeneous nature of hematopoietic stem cells (HSCs) and peripheral blood cells population, and 
it is unlikely that Aza will exert uniform effects on all these cells.  As no current methods allow 
simultaneous examination of somatic mutation, transcriptome, and methylation status of DNA at 
single cell level, I am currently developing an integrative single cell-based method to explore all three 
aspects of a cell. For this purpose, an end-specific qPCR-based LINE-1 assay will be integrated with 
Smart-seq3-based target sequencing. Finally, this integrative approach will be used to compare 
specimens from MDS patients collected before and after Aza treatment to understand the mechanism 
of Aza action.  
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Assessing the impact of SARS-CoV-2 variants is crucial with the continuous arrival of novel variants. 
However, there is a lack of studies utilising both short and long-read single-cell RNA-sequencing 
(scRNA-seq) to elucidate the age-dependent host-viral interactions with different SARS-CoV-2 
variants. Therefore, we employed the previously published Full-Length Transcriptome Sequencing 
(FLT-Seq)(1) method to investigate host transcriptomic changes during wild-type (WT) and Alpha-
strain SARS-CoV-2 infections within the human nasal epithelia from two age groups.  
 
Primary nasal epithelial cells derived from adolescents and adults (n=3) were cultured under air-liquid-
interface culturing conditions. The organoids were infected with WT (VIC01) and Alpha 
(VIC17991/B.1.1.7) strains isolated from Victoria, Australia. Control and infected cells were prepared 
with 10X Genomics technology and sequenced using both Illumina and Oxford Nanopore 
Technologies (ONT) sequencing, generating both short and long-read single-cell datasets. 
Unsupervised clustering and differential expression analysis were carried out via short-read datasets. 
A consensus transcriptome assembly was generated, and differential transcript usage analysis was 
carried out using the long-read datasets. 
 
Short-read data revealed that genes associated with translation were downregulated in Alpha-strain-
infected adolescents compared with adults in ciliated and secretory-1 cells. Interestingly, genes 
involved in cytoplasmic translation were naturally elevated in the adolescent ciliated cells compared 
with adults, suggesting the age-dependent importance of the ribosome. Furthermore, the Alpha-
infected cells revealed an increase in genes related to protein folding when compared with WT-
infected cells in adolescents. Long-read data showed differential transcript usage within ribosomal 
protein genes in both age groups with Alpha-infected cells vs control (padj < 0.05) secretory-ciliated 
cells. Together, this suggested an increased host ribosomal machinery remodelling upon SARS-CoV-
2 infection involving a variant with a higher transmission rate. 
 
Overall, this study highlights the complexity of cell-type, age and viral-strain-dependent host epithelial 
responses to SARS-CoV-2 and shows the potential usage of these events as biomarkers for SARS-
CoV-2 infection.  
 
 
 
 

 

 
 
 
  



 

 70 

Promoting tissue regeneration by delivering engineered factors derived from regulatory T 
cells 
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Tissue repair is an essential physiological process that is important for tissue homeostasis. However, 
under some serious conditions including skeletal muscle injury, bone injury, cardiac injury and large 
skin wounds, repair results in scarring rather than tissue regeneration. Current treatments for 
damaged tissues are limited. Therefore, new regenerative approaches are needed. To date, many 
studies show that the immune system is a key factor in controlling the processes of tissue repair and 
regeneration. 

Tissue damage and the healing response generally trigger the activation of the immune system. 
Consequently, diverse immune cells begin to be involved in the response to tissue wounds or 
damage. In particular, numerous findings have addressed pivotal roles for regulatory T cells (Tregs) 
and macrophages in promoting tissue repair and regeneration. Macrophages and inflammatory 
monocytes (progenitor of macrophages) work as phagocytes to clear pathogens or cell debris and 
undergo the phenotypic transition to play critical roles in the tissue repair and regeneration of various 
tissues. Tregs have been found to play a crucial role in the repair and regeneration of many tissues 
such as skin, skeletal muscle, and cardiac muscle. Moreover, Tregs are able to regulate the 
regenerative function of macrophages, while the mechanisms are still elusive.  

The project is to elucidate how the Treg-derived factors promote tissue regeneration by acting on 
macrophages. Preliminary data from the Martino lab shows that Tregs in injured tissues express 
similar effector molecules that most likely target macrophages to influence tissue repair. Current 
progress highlights at least two molecules from the candidates secreted by Tregs that is able to 
promote the phenotypic transition of macrophages in vitro. Next, the selected molecules will be 
optimized to improve their regenerative activity in vitro and in vivo by adopting novel protein strategies.  
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20% of Australians aged 16-85 experienced a mental disorder in the last 12 months. Numerous 
environmental and developmental factors are proposed to contribute to the aetiology and pathology 
of neuropsychiatric symptoms and disorders, such as viral infections, substance abuse and genetic 
abnormalities. The gene 14-3-3ζ has been identified as a potential risk factor for a subset of 
neuropsychiatric disorders through whole-exome sequencing and expression analyses. To 
investigate the biological mechanisms underpinning neuropsychiatric disorders, the Neurovascular 
Research Laboratory at the Centre for Cancer Biology has generated novel mouse models to remove 
14-3-3ζ. Remarkably, 14-3-3ζ KO mice display anatomical and behavioural abnormalities akin to 
those seen in human patients. Recent research has identified a deficiency of interneurons in 14-3-3ζ 
KO mice comparable to aberrations in human patients; however, the origin of these abnormalities 
remains unknown. Preliminary data has identified a novel role for 14-3-3ζ in regulating the patterning 
and identity of the medial ganglionic eminence (MGE), the embryonic brain region that gives rise to 
cortical interneurons. Furthermore, 14-3-3ζ was shown to be involved in coordinating cell cycle exit 
and neurogenesis within the MGE, providing a mechanistic link to the specific lack of parvalbumin 
interneurons in this mouse model and in human patients with 14-3-3ζ deficiency. These findings 
provide novel insight into the mechanisms by which 14-3-3ζ contributes to the aetiology of 
neuropsychiatric disorders, directing our thoughts toward new therapies. 
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Growth factors and cytokines are amongst the most important factors that regulate tissue healing 
following injury. These molecules therefore have been explored widely to induce tissue repair and 
regeneration. However, due to short half-life and potential side-effects, recombinant growth factors 
and cytokines have shown limited success clinically. To overcome the limitations associated with 
these molecules, better delivery systems are required to enhance half-life and limit the diffusion of 
these molecules in the body. Our group developed engineering strategies to confer growth factors 
and cytokines a very strong affinity to the extracellular matrix (ECM) present in the tissues where they 
are delivered. By fusing high-affinity extracellular matrix (ECM)-binding sequences to growth factors 
and cytokines, we were able to significantly increase injury site retention and regenerative potential 
of recombinant growth factors compared to wild-type ones. This strategy uses the endogenous ECM 
to control the half-life and release of protein therapeutics which drastically enhance their regenerative 
potential while limiting side effects. Although delivering therapeutics as recombinant proteins is 
common, it has recently been demonstrated that delivering protein via mRNA encapsulated into lipid 
nanoparticles (LNPs) can be incredibly efficient yet cost-effective. Thus, our study aims at delivering 
mRNA of engineered growth factors and cytokines fused with high affinity extracellular matrix (ECM) 
binding sequences via clinically approved LNP formulations to promote tissue repair and 
regeneration. 
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Human bone marrow-derived mesenchymal stromal cells (BMSCs) do not express SP7/ Osterix (Osx) 
in monolayer, non-induced cultures, but was upregulated when exposed to TGF-β1 during 
chondrogenic induction. SP7/ Osx is a known regulator of osteoblast differentiation and bone 
formation, thus, modifying this gene may aid in generation of stable chondrogenic tissues worthy of 
cartilage repair. We silenced SP7/ Osx using shRNA delivered by lentiviral particles and maintained 
in chondrogenic culture with TGF-β1 using the microwell-mesh platform. Silencing of SP7/ Osx 
generated microtissues with smaller diameter and lesser glycosaminoglycan production compared to 
non-transduced and scrambled control-containing microtissues. Both chondrogenic and hypertrophic 
pathways appear to be impaired with the downregulation of COL2A1, ACAN, COL10A1 and IHH in 
SP7-silenced microtissues. Further investigating the effect of SP7/ Osx on the multilineage potential 
of BMSCs showed downregulation of ALPL and BSP, but with variable effects on mineralization 
during BMP-2 induced osteogenesis. Lipid vacuole formation was not inhibited in BMSC osteogenic 
and adipogenic cultures following SP7/ Osx silencing. 
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Changes in protein folding can affect protein function. Tools to study protein unfoldedness especially 
in the cellular context, however, are limited. We present here a suite of chemical probes that uniquely 
target on cysteines in a hydrophobic environment and display a fluorescence turn-on effect selectively 
on proteins with cysteine exposure on unfolded proteins in cells. Through proteomic approach, we 
identify both basal unfolded proteins and proteins that change their foldedness under proteostatic 
stress and in cells derived from Parkinson’s disease (PD) patients. By incorporating an 
environmentally sensitive fluorophore, we develop a method to quantify subcellular polarity change in 
response to protein unfolding, from which we find the unfolded proteome experiences a more 
hydrophilic environment only in the nucleus across all the stress conditions. Altogether, these 
chemical probes can be useful tools for the study of protein unfolding in their native context in cells. 
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FZD receptors tightly regulate different biological processes and are involved in different cancers [1]. 
Wingless/Int1 (WNT) family proteins act as ligands for FZDs. They initiate distinct signalling pathways 
broadly separated into the ""canonical"" or beta-catenin-dependent and the ""non-canonical"" 
pathways [2], [3]. At least some of the non-canonical pathways are mediated via FZD coupling to 
heterotrimeric G proteins. As all class F G protein-coupled receptors, FZD have a long extracellular 
N-terminal cysteine-rich domain (CRD) and a seven-transmembrane domain (7TM). While individual 
structures of CRD-Wnt complexes and individual 7TM have been determined, there is no structural 
information on how WNTs bind to and activate full-length FZDs or what conformation CRD adopts 
upon receptor activation. SAG1.3 is a Smoothened receptor agonist that also activates FZD 
receptors[4]. Due to challenges with WNTs' hydrophobic nature and stability, we decided to use 
SAG1.3 to examine the molecular details of FZD activation. 

We co-expressed FZD7-mGs complex in insect cells and purified it in the presence of SAG1.3. The 
purity and composition of the complex were confirmed by the Coomassie-stained gel and the Western 
blot. Complex formation was further confirmed by negative-stain electron microscopy. The high-
resolution dataset was collected using a Titan Krios microscope and yielded a 2.6Å map. 
Unfortunately, no SAG1.3 or CRD were observed, most likely due to the low affinity of SAG1.3 and 
the flexibility of the FZD CRD domain. Currently, we are investigating whether other G proteins might 
form more stable complexes with FZD7 and SAG1.3 (by looking at FZD7-mGi complexes) or whether 
CRD flexibility might be reduced in other FZD receptors (FZD5-mGq complexes).  
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Comparative Study of Antibody Responses to Different Covid-19 Vaccines among 
Bangladeshi Population 

Tania Rahman1, Md Reazul Islam Redoy1, Md Ferdous Seraj2 and Md Mohasin1  

1Infection and Immunology laboratory, Department of Biochemistry and Molecular Biology, University 
of Dhaka, Dhaka, Bangladesh  
2Department of Environmental Science and Management, North South University, Dhaka, 
Bangladesh 

 

Newly identified coronavirus named SARS-CoV-2 responsible for Coronavirus disease 2019 is a 
global threat as it potentially causes serious illnesses leading to death resulting in a pandemic 
throughout the world. To reduce the rapid transmission and prevalence of COVID-19, vaccination 
programs are running throughout the world with several vaccines validated for use by WHO. 
Vaccinated individuals exhibited enhanced protection against COVID-19 while they were 
administered second dose, which persist for at least several months following administration. 
Following vaccination, the antibody titer produced in body is an important indicator of protection level 
and it is essential to know the level of antibody titer because SARS-CoV-2 mutations in S protein are 
very common. The main objective of this study was to measure the antibody responses indicating 
effectiveness of different vaccines administered in Bangladeshi population by comparing their anti-
spike antibody signal inhibition rates.  

A total of sixty nine individuals were recruited in this study to measure their antibody responses 
against three different vaccines namely AstraZeneca, Pfizer-BioNTech and Sinopharm. To compare, 
twenty five unvaccinated individuals were recruited to measure their antibody response. Clinical 
plasma specimens were collected from individuals who have completed two doses of vaccine. A 
comprehensive neutralizing antibody profiles were measured using SARS-CoV-2 Neutralizing 
Antibody ELISA Kit to measure inhibition rates of binding anti-Spike antibody where the levels were 
measured in percentages. It was observed that all of the three vaccinated groups had significantly 
(p< 0.0001) higher antibody titer and elevated IL-6 level compared to that of unvaccinated individuals. 
After second dose, plasma anti-spike antibody levels in Pfizer-BioNTech (p<0.0001) and AstraZeneca 
(p<0.0001) vaccinated individuals were significantly higher than those received Sinopharm vaccines 
among the age group of 10-29 years groups. There was no significant difference in antibody titer 
between Pfizer-BioNTech and AstraZeneca vaccinated individuals. Hence, Pfizer-BioNTech and 
AstraZeneca vaccines should be used further for mass vaccination rather than Sinopharm. 
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Unravelling the Mechanisms of GPCR-G Protein Promiscuity 

Volkan Ozcoban1 

1The Florey Institute of Neuroscience and Mental Health (Receptor Structure and Drug Discovery 
Laboratory), University of Melbourne, Parkville, Victoria, Australia 

 

The neurotensin receptor 1 (NTSR1) is a G protein-coupled receptor (GPCR) that is promiscuously 
coupled to all four G protein family subtypes (Gq, Gi/o, Gs, and G12/13). Although structural 
information delineates some molecular mechanisms underlying GPCR-G protein promiscuity, the 
kinetic and temporal contexts are largely unexplained. Currently, no methodologies contextualise 
GPCR-G protein signalling in a cell-free format where every proximal factor can be altered. Such a 
tool would allow observation of underlying biological influences allowing for promiscuity which are 
difficult to measure with current methodologies, such as GPCR:G protein stoichiometry, lipid 
composition, and ionic conditions, and also remove potentially confounding factors. Three variants of 
NTSR1 (human, rat, and an engineered high-expressing rat variant) were used in this study to 
investigate coupling promiscuity. We hypothesized that although these NTSR1 variants are all highly 
homologous GPCRs capable of binding identical agonists, such as NT1-13 and NT8-13, they possess 
differences in kinetic coupling to the G𝛼𝑖3 and G𝛼𝑞 heterotrimers. Hence, the aims were to 
characterise the functionality of two novel tri-cistronic G𝛼𝑖3 and G𝛼𝑞 bioluminescence resonance 
energy transfer (BRET) sensors, characterise the coupling of the three NTSR1 variants in whole-cell 
and pseudo-reductionist BRET assays, and to leverage purification tags on the BRET sensors to 
begin development of a cell-free assay. We established human and rat NTSR1 are primarily G𝛼𝑞 
coupled whilst showing G𝛼𝑖3-based secondary coupling and highlighted the capacity of the 
engineered rat variant to couple with both G proteins. Finally, successful purification of a functionally 
active G𝛼𝑖3 BRET sensor provides the beginnings for development of a cell-free GPCR-G protein 
activation BRET assay. These findings highlight how novel tools can be utilised to investigate kinetic 
patterns of G protein coupling, whilst also paving way for assay development. 
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Characterising the role of a Huwe1 enhancer regulated by p53 in Eμ-Myc lymphoma 
suppression using CRISPR/Cas9 and CRISPR/Cas12a technology 

Wei Jin1, Yexuan Deng, Andrew Kueh, Lin Tai and Marco J Herold 

1Walter and Eliza Hall Institute 

 

The deregulation of c-Myc accounts for the development of 70% of human cancers including 
malignant B cell lymphomas. The Eμ-Myc transgenic mouse model is designed to mimic Burkitt’s 
lymphoma (an aggressive B cell lymphoma subtype) by translocating the c-Myc gene so that it is 
under the control of the immunoglobulin heavy (IgH) chain enhancer Eμ, which causes c-Myc 
overexpression in early B lymphoid cells and eventually tumour formation. It has been shown that the 
loss of p53 can accelerate c-Myc-driven tumorigenesis in mice. To further investigate the mechanism 
of p53-dependent tumour suppression in Eμ-Myc driven lymphomagenesis, a p53-bound 
enhancer/promoter sgRNA library screen using CRISPR/Cas9 was conducted in vivo. This screen 
led to the discovery of a p53-bound enhancer potentially regulating the Huwe1 gene. Huwe1 is a 
HECT-domain containing E3 ubiquitin ligase that also possesses a UBA domain, a WWE domain, 
and a BH3 domain, which enables Huwe1 to ubiquitinate numerous proteins, such as MCL-1 or c-
MYC. The role of Huwe1 enhancer in Eμ-Myc lymphoma will be characterised in vivo using 
CRISPR/Cas9. A lentiviral multiple-guide-RNAs platform with CRISPR/Cas12a will be established for 
in vitro and in vivo usage, which allows the simultaneous editing of multiple genes and will be 
potentially useful for investigating multiple tumour suppressor pathways in parallel. Several sgRNAs 
of p53 and Bim have been successfully cloned into the inducible or constitutive vector with a Cas12a 
scaffold, which is fundamental to this research. The function of inducible sgRNA of p53 ex4 with 
CRISPR/Cas12a has been verified by western blot and sequencing, revealing that our 
CRISPR/Cas12a system is practical in vitro. Most of the previous genome screens have been 
focusing merely on protein-coding genes instead of noncoding genomic elements. Therefore, it is 
highly innovative and significant to characterise regulatory elements (e.g., enhancers) to unravel their 
function in tumour suppression.
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Engineering a monocyte-specific drug delivery system for tissue regeneration  

Wenhao You1 and Mikaël Martino1 
1Australian Regenerative Medicine Institute, Monash University 

 

Exceptional advancements in molecular biology, material science and pharmacology have translated 
Paul Ehrlich’s ‘magic bullets’ from concept to reality, with engineering novel drug delivery systems 
(DDSs) being one of the paradigms. Immune cells, such as monocytes, macrophages, and 
lymphocytes, are capable of responding to inflammation-associated cues (like various cytokines) and 
migrate to inflammatory sites, making them a valuable choice for constructing targeted drug delivery 
systems. We propose to design a CD64-targeted monocyte-mediated drug delivery system using 
single chain antibody H22(scFv) as the binding ligand to enhance on site delivery of therapeutic 
proteins and promote tissue regeneration. CD64 is exclusively expressed on 
monocytes/macrophages (also inducible on neutrophils), and H22(scFv) is a high-affinity antibody for 
CD64.  The general idea is to construct a fusion protein consisting of a binding ligand H22(scFv) and 
a therapeutic moiety, when delivered in vivo, the fusion protein can bind to circulating CD64 
expressing cells, then followed by transportation to and release at sites of interest. To date, we have 
successfully synthesized H22(scFv) by Expi293 expression system, with a high yield (5mg from 30ml 
culture medium). It has been verified in vitro that H22(scFv) has a high specificity toward CD64 
expressing cells, with over 70% H22(scFv) binding to monocytes and neutrophils. We also confirmed 
that the majority (about 85%) of H22(scFv) can remain on the cell surface instead of being 
internalized. The in vivo delivery experiment shows that H22(scFv) could stay bound with targeted 
cells in blood circulation for up to 6 hours with a high affinity for circulating monocytes and neutrophils. 
Next, we are planning to design the fusion proteins for therapeutic applications.  
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Engineering Nicotinamide Phosphoribosyltransferase as a Novel Tissue Regeneration 
Therapeutic 

Yuxuan Luo1, Julien Legrand1 and Mikaël Martino1 

1Australian Regenerative Medicine Institute, Monash University 

 

Immune system plays a vital role in tissue regeneration and repair; Several immune cells participate 
in the muscle regeneration process, while macrophages appear to be essential for tissue repair and 
regeneration as it is shown to participate in different phases of tissue regeneration. Muscle 
regeneration after injury is largely mediated by the asymmetric division of satellite cells, which 
differentiate and fuse into new myofibers. Research showed that a type of dwelling macrophage that 
closes to satellite cells at the site of injury secrets the extracellular enzyme nicotinamide 
phosphoribosyltransferase (NAMPT); ultimately binds to the CCR5 receptor on satellite cells and 
promotes its proliferation. To further investigate the potential of NAMPT to become a therapeutic 
protein in tissue regeneration, it is necessary to determine the minimum active form of NAMPT. 
Preliminary structure analysis of the crystal structure of NAMPT has revealed a possible catalytic-
site-free C-terminal fragment (NAMPTcif) with some structural similarity to other CCR-binding 
chemokines, like canonical CCR5 ligands. It suggests that NAMPTcif can potentially be the minimum 
active part of the NAMPT. Likewise, a preliminary study tested the ability of NAMPTcif to compete 
with wild-type NAMPT binding to CCR5 and to stimulate satellite cell proliferation. This NAMPTcif 
inhibits NAMPT binding to CCR5 and stimulates satellite cell proliferation at similar levels to full-length 
NAMPT. Therefore, further investigation needs to be addressed to decipher the mechanism of 
hrNAMPTcif in muscle regeneration. Additionally, it remains challenging to translate engineered 
protein into clinical use due to various limitations, like delivery of supraphysiological levels, safety, 
and cost-effectiveness. Research has shown that combining specific extracellular matrix (ECM) 
binding sequence with growth factors significantly improves both efficacies and reduced dosage of 
growth factors in tissue regeneration. Specifically, placenta growth factor-2 (PlGf-2) and Amphiregulin 
(AREG), may potentially help the NAMPT fragment develop into an effective therapeutic for muscle 
regeneration.  
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WELCOME RECEPTION 
 

The welcome reception at this year’s symposium will be hosted at the Bio21 Institute on Wednesday 9th 
November 2022. Light food and drinks are provided. We invite all delegates, speakers, and sponsors to enjoy 

this fantastic networking opportunity. 
 
 

 
 

 
 

SYMPOSIUM DINNER 
 

This year’s Symposium Dinner will be held on Saturday 11th November 2022 at the Mercure North Hotel. 
Everyone is welcome! We hope this will be a memorable night for all. We will have a Trivia competition and 

more surprises. 
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INFORMATION FOR PRESENTERS 
 
The EMBL Australia Postgraduate Symposium organising committee welcomes your contribution to EAPS 
2022.  
 
Please take the time to read these guidelines ahead of time to ensure your presentation and/or poster 
adheres to the correct specifications.  
 
1. Oral Presentation (10 min)*  
 
 

• The presentation will be of 10 minutes, with 5 additional minutes for questions. Please adhere to 
the time allocated. 

• You should bring your presentation on a USB drive, saved in a format compatible with the PC within 
the auditorium. 

• Please note there are no Macintosh computers in the presentation room – please format your USB 
drives appropriately (FAT32).  

• The preferred presentation dimensions are 16:9, however, 4:3 will also display sufficiently.   
• Our committee members will assist you with any transfer/loading issues and help you to check your 

presentation. 
 
2. Lightning Talk (3 min)*  
 
 

• This 3-minute presentation will be held live and must be limited to 3 slides. 
• You should bring your presentation on a USB drive, saved in a format compatible with the PC within 

the auditorium. 
• Please note there are no Macintosh computers in the presentation room – please format your USB 

drives appropriately (FAT32).  
• The preferred presentation dimensions are 16:9, however, 4:3 will also display sufficiently.   
• Submission of a poster is mandatory.  

 
3. Poster*  
 
 

• Recommended poster dimensions: A0 (84.1cm x 118.9cm).  
• At the registration desk, you will be provided a poster board number. Please display your poster on 

the board marked with this number.  
• You are to set up your poster before the program begins (between 09:00-10:00 am) on the day you 

are allocated for display. 
• Velcro or Blu-tack will be available at the registration desk to help hang your poster. 

 
 
* Prizes will be awarded to the top three oral presentations, lightning talks, and posters. 
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AWARDS 
EAPS was able to fund the following awards this year thanks to our generous sponsors: 

 
Travel Awards 

13 Travel Awards have been awarded, valued at $200. 
 

Presentation Awards 
The following will be awarded at EAPS: 

 
3x Best Student Oral Presentation Award  

3x Best Lightning Talk award  
3x Best Student Poster Presentation Award 

1x Twitter Master winner 
1x Trivia winner 

1x Question Master winner  
 
 
 
 

 

PHOTOGRAPHY 
 
Photographs will be taken throughout the symposium to document the event. Please advise a member of the 

committee if you do not wish to have your photograph taken. Photographs may be published in the EMBL 
Australia newsletter, on the EMBL Australia website, Facebook pages (emblaustralia.org, 

facebook.com/EMBLAphdsymposium) and Instagram (@eaps_2022) as well as displayed on the EAPS 
website (www.eaps.org.au), Facebook (facebook.com/EMBLAustraliaPhDSymposium) and Twitter 

(twitter.com/EMBLAuSymposium) pages. 
 
 
 

CONTACT DETAILS  
 

EMBL Australia 
Address: Level 1, 15 Innovation Walk, (Building 75), Monash University 

Website: www.emblaustralia.org  
 

EMBL Australia Postgraduate Symposium Committee 
E-mail: committee.phdsymposium@emblaustralia.org  

Website: www.eaps.org.au  
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Shatarupa Das University of Technology Sydney shatarupa.das@student.uts.edu.au 

Susovan Das Walter and Eliza Hall Institute das.s@wehi.edu.au 

Teija Frame QIMR Berghofer Medical Research Institute teija.frame@qimrberghofer.edu.au 

Rose Ann Franco Queensland University of Technology roseann.franco@hdr.qut.edu.au 

Mitchell Hallam Baker Heart and Diabetes Institute mitchell.hallam@baker.edu.au 

Nhan Hoang Monash Biomedicine Discovery Institute nhan.hoang@monash.edu 

Nan Hu Australian Regenerative Medicine Institute nan.hu1@monash.edu 

Wei Jin Walter and Eliza Hall Institute jin.w@wehi.edu.au 

Atharva Kale The Westmead Institute for Medical Research akal8294@uni.sydney.edu.au 

Satheesh Kumar Centre For Eye Research Australia satheesh.kumar@unimelb.edu.au 

Shalini Kunhikannan La Trobe University 20293501@students.latrobe.edu.au 

Nga T. Lam University of New South Wales ngatien.lam@unsw.edu.au 

Feijie Li Monash University feijie.li@monash.edu 

Chamikara Liyanage Queensland University of Technology chamikara.liyanage@hdr.qut.edu.au 
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Swathi Muralidhar QIMR Berghofer Medical Research Institute Swathi.Muralidhar@qimrberghofer.edu.au 

Jinrui (Jack) Na QIMR Berghofer Medical Research Institute jack.na@qimrberghofer.edu.au 

Nathaniel Napoli University of South Australia nathaniel.napoli@mymail.unisa.edu.au 

Hannah Neuendorf QIMR Berghofer Medical Research Institute hannah.neuendorf@qimrberghofer.edu.au 
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Natalia Rosas Bastidas Monash University natalia.rosas@monash.edu 

Samantha Shephard Edith Cowan University samantha.j.shephard@hotmail.com 
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