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Director's Update
Last year was a milestone year with the Centre
commencing operations on 22 January 2021,
though it was not without challenges. In our
2020 interim Annual Report I had foreshadowed
that we were now poised to accelerate our
research program in earnest, and strive to realise
our Centre’s vision of unleashing the power
of peptides and proteins for the benefit of
humankind. In hindsight this might have been
somewhat optimistic with 2nd, 3rd and 4th waves
of COVID-19 still over the horizon. While there
were certainly challenges of further rolling lockdowns, affecting some of our institutions more
than others, and border closures impeding our
ability to meet and collaborate face-to-face, our
Centre has achieved many notable highlights that
are outlined in these pages.

In total 45% of our researchers are female, of
which 57% of our students, 40% of our research
fellows, and 43% of our CIs are female. These
numbers represent a solid baseline for the Centre.
As outlined under our Equity, Diversity, Inclusion
and Indigenous Portfolio as well as our Training
and Mentoring Portfolio we are establishing
initiatives to advance the careers of women
researchers in STEM and combat the ‘leaky
pipeline’.

Collectively, we have authored 110 journal articles
related to the Centre’s research program, 86% of
which appeared in Quartile 1 journals, and 29%
in high-impact journals according to our quality
metric. This is unsurprising given the calibre of our
team and their research pipelines. However, what
is especially pleasing is that even in our first year
of operation 20% of these articles have involved
cross-institutional collaboration within CIPPS
and we expect this proportion to grow over the
coming years.

In terms of our research program, we held our
first Research Retreat mid-2021 amid the 2nd
wave lockdown. Whilst this was planned originally
as our first full face-to-face event, we were able
to pivot to a virtual retreat. During our retreat
we formulated our Centre’s strategic plan (page
4), shared our research capabilities, and created
the foundation for our three flagship programs:
Unlocking the Peptide Universe; Programming for
Bioavailability and Localisation and (Bio)Synthetic
Technologies for Peptide and Protein Engineering
(page 30). These flagships are designed to tackle
the grand challenges in peptide and protein
science, and straddle our three themes of
Discover; Decode and Develop. We also kicked
off our CIPPS Seminar series that is organised and
moderated by our ECR Seminar Committee with
approximately 85 attendees per seminar.

Our researchers have leveraged the Centre
to be awarded an additional $21.8M in grant
funding, including $7.9M in fellowship funding;
$8.6M in discovery funding; $2.8M in pre-clinical
development, industry-partnered, and translational
funding; and $2.5M in infrastructure funding.

Of all of our respective achievements, one
stands out as illustrative of the Centre’s aspiration
namely that of the peptide Hi1a that we outline
in our case study for Flagship 3 (Bio)Synthetic
Technologies for Peptide and Protein Engineering
(page 44). This peptide was part of the discovery

"We are transforming peptide and protein
science to unleash the power of nature’s
biomolecules for societal benefit"
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pipeline from CI Glenn King’s group arising from
a field trip to K’gari, formerly known as Fraser
Island. Glenn and his team found a promising
peptide, Hi1a, from amongst a complex cocktail
of over 3,000 peptides in the K’gari
funnel-web spider's venom. With
his collaborators they were
able to decode its structure
and function finding that it
blocked the acid-sensing
ion channels in the
brain, which are key
drivers of brain damage
after stroke. Then,
as outlined in our
case study, developed
a mechanism to
synthetically engineer this
peptide with our Deputy
Director CI Rich Payne and
his group. Glenn has now
co-founded a commercial
startup, Infensa Bioscience,
to refine this work for
translation into new
therapeutics
for heart

transplant, heart attack, stroke and cardiac arrest.
This journey of Hi1a was featured by the Catalyst
team in their episode “Kill or Cure: The Story of
Venom”, which has captured public imagination
winning 2021 Best Health Film at Cannes
World Film Festival, Silver at New
York Festivals TV&Film Awards, and
reached a first run audience of
over 626,000 and in excess of
850,000 streaming-minutes on
ABC iview.
With our exciting first year
achievements under our
belt, 2022 is shaping up
as an exciting year as our
Flagships gain momentum
and our portfolio initiatives
unlock the collaborativegain that can be realised from
bringing together this impressive
team.

Professor David Craik,
Centre Director
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Strategic Plan (2021–2024)
Our Vision is to transform peptide and protein
science and unleash the power of nature’s
biomolecules for societal benefit.
Our Mission is to undertake breakthrough
research in discovering, decoding, and developing
peptides and proteins, to unlock their potential
for translation into beneficial products and
technologies, and to train and inspire the next
generation of science-informed leaders and
achievers.

Why are peptides and proteins
important?
Proteins and peptides are the working
molecules of life; they make up the
fundamental machinery that are responsible
for most biological processes. They are
biopolymers composed of sequences of
different amino acids linked together, and
are typically distinguished by their length,
with peptides containing up to 50 amino
acids and proteins over 50 amino acids.
The importance of proteins and peptides in
biology is undeniable. They are responsible
for the shapes and structures of cells and
tissues and the regulation of life cycle
functions, including development, growth,
maturation, reproduction, ageing and
death. They control digestion, metabolism,
defence, environmental adaptation, and
evolution. Understanding how and why
amino acids are assembled, why they are
chemically tailored into millions of structures
and how their diverse functions govern life
is much more complex than unpacking each
genome and represents one of the greatest
challenges of the biology revolution.
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We Value:
•

Innovation, curiosity, and the pursuit of
excellence

•

Collaboration built on respect, inclusion,
and diversity

•

Engagement with partners, decisionmakers, end-users, the community, and our
peers nationally and internationally, and

•

Inspiring, empowering, and training the next
generation.

Strategic priorities
1. Position Australia at the international
forefront of peptide and protein
science
•

Discover the untapped reservoir of peptides
and proteins in Australia’s animals, plants
and microbes.

•

Decode the molecular structures of peptides
and proteins, decipher their biological
functions, and reveal how modifications can
be made to tune structure and function and
aid in targeting their receptors.

•

•

•

Develop novel peptides and proteins using
synthetic and biosynthetic pathways that go
beyond nature through targeted evolution.
Attract and retain the brightest researchers
across all career stages to build Australia’s
research capacity in peptide and protein
science and nurture their development in an
inclusive and supportive environment that
values our people.
Collaborate with leading national and
international peers to drive innovation in
peptide and protein science.

2. Foster the development and
translation of peptide and protein
biomolecules and new technologies
for societal benefit
•

•

Develop deep collaborations with
industry partners for targeted scientific,
agricultural, biotechnology, animal health
and pharmaceutical applications to address
tomorrow’s problems.
Embed in CIPPS a culture of innovation and
entrepreneurship underpinned by outcomedriven science.

•

Engage with end-users to create new
platform technologies that enable Australia’s
future capabilities.

•

Champion a commitment to responsible
research and innovation to produce ethically

acceptable, sustainable, and socially
desirable outcomes that respect Indigenous
knowledges and environmental stewardship.

3. Engage stakeholders and the
community to better understand
the opportunities, risks, and societal
impacts of new technologies
•

Engage with government agencies and
decision makers to inform and advocate
for the technologies that we create in
collaboration with partners, and influence
future policy and regulatory environments.

•

Create innovative public outreach
opportunities to develop a scientifically
literate and engaged community.

•

Lead and contribute to national initiatives
that raise the profile of STEM careers for
high school and university cohorts, and
create engaging resources to equip teachers
in enhancing curriculum content.

4. Train and mentor Australia’s research
and industrial workforce of tomorrow
•

Facilitate initiatives that expand the
intellectual and technical purview of earlyand mid-career researchers and students,
such as through cross-nodal supervision and
placements, international exchanges, and
internships with industrial partners.

•

Through structured workshops and training,
access to world-class facilities, and targeted
incentives create an environment that
enables all Centre members to pursue
excellence and impact in academic,
industrial, or societal pathways.

•

Increase national capacity and capability
in the pharmaceutical, biotechnology and
agricultural sectors by training researchers
to drive future industries aligned to advances
in peptide and protein science.
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Governance
Centre Advisory Board
The Centre Advisory Board provides independent
advice to the Executive Committee on all aspects
of the Centre’s operations. The Board attended the
three-day Research Retreat 29 June 2021 – 1 July
2021, including participating in the formulation and
development of the Strategic Plan with all Centre
Members. The Board also met with the Directorate
in a separate debrief session after the Retreat to
provide advice on the Flagship Programs and key
considerations to establish a high-performing
Centre.
The Centre Advisory Board comprises:

Professor Marilyn Anderson (Chair) AO
FAA FTSE
Professor of Biochemistry at La Trobe University,
Chief Science Officer and former Director of
Hexima (a biotechnology company she founded
with Professor Adrienne Clarke in 1998). She has
40 years’ experience in research, the last 20 of
which have focused on peptides and proteins
produced by plants for protection against insect
pests and fungal pathogens. Professor Anderson
is a Fellow of the Australian Academy of Science,
the Australian Academy of Technological Sciences
and Engineering and the Australian Institute of
Company Directors. In the 2016 Australia Day
Honours she was appointed an Officer of the
Order of Australia (AO) for "distinguished service
to science, and to higher education, particularly
to biochemistry and molecular biology, as an
academic and researcher, and to professional
associations". Other awards include the Ramaciotti
Biomedical Research Award, 2015 (with Professor
David Craik), the Lemberg Medal from the
Australian Society for Biochemistry and Molecular
Biology in 2014 and the Leach Medal from the
Lorne Protein Society in 2017.
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stabilising other proteins, including those involved
in diseases of protein aggregation, e.g. Alzheimer’s
and Parkinson’s diseases and cataract. Accordingly,
he is also interested in the mechanisms of
protein aggregation and its mitigation. He utilises
a diversity of spectroscopic, biophysical and
protein chemical techniques for his research,
with NMR spectroscopy being at the forefront.
Professor Carver has co-authored over 200
research publications and has received a variety of
fellowships.

Emeritus Professor Paul Alewood
Group Leader, Institute for Molecular Bioscience
(IMB), The University of Queensland (UQ). He is
the author of more than 300 publications and
has been very active in research translation over
many years. He was a prime mover in establishing
the Melbourne-based peptide company, Auspep,
as well as Xenome, a spin-off biopharmaceutical
company from the University of Queensland. More
recently, Professor Alewood was a foundation
scientist at Betabiotics, a joint venture company
between IMB and CSIRO, and the founder of
Elacor, a joint venture between UQ and the Baker
Heart Research Institute, Victoria.

Emeritus Professor John Carver
Research School of Chemistry, Australian National
University. His research interests are in peptide
and protein structure, function and interactions.
In particular, he has been investigating molecular
chaperone proteins and their mechanism of

Professor Frances Separovic AO FAA
Distinguished Professor Emeritus of Chemistry,
Deputy Director of the Bio21 Institute and former
Head of the School of Chemistry, the University
of Melbourne. She has developed solid-state
NMR techniques to determine the structure and
dynamics of molecules in biological membranes
with a focus on peptide antibiotics and toxins
within phospholipid membranes. Her current
research concerns the structure and interactions of
amyloid peptides from Alzheimer's disease, poreforming toxins and antimicrobial peptides in model
biological membranes and live cells. Professor
Separovic is a Fellow of the Australian Academy of
Science and appointed an Officer of the Order of
Australia (AO) for "distinguished service to science
education, particularly to biophysical chemistry, as
an academic, and to young women scientists".
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Governance
International Scientific
Advisory Board
The International Scientific Advisory Board
provides high-level strategic advice and guidance
to the Centre Directorate on research directions,
scientific and translational opportunities, including
advice on emerging international trends and
scientific developments.
The International Advisory Board comprises:

Professor Sir David Lane FRS, FRSE,
FMedSci

Professor Sir Gregory Winter CBE FRS
FMedSci (Chair)
Emeritus member of the MRC Laboratory of
Molecular Biology, Cambridge; Fellow of Trinity
College, University of Cambridge. He pioneered
techniques in humanised and human therapeutic
antibodies, which led to antibody therapies for
cancer and diseases such as rheumatoid arthritis and
multiple sclerosis. He founded three successful spin
out companies based on his inventions: Cambridge
Antibody Technology (acquired by AstraZeneca),
Domantis (acquired by GlaxoSmithKline) and Bicycle
Therapeutics. Sir Gregory was awarded the 2018
Nobel Prize for Chemistry.
8

Sir David is the Chairman of Chugai Pharmabody
and a Professor at the Karolinska Institute in
Stockholm. He was the Chief Scientist of A*STAR
until earlier this year, where his main role was to
advise and engage in scientific development across
the Biomedical Research Council (BMRC) and the
Science and Engineering Research Council (SERC)
at the strategic level. He also ran a research lab
primarily focusing on research on p53 using both
mammalian and zebrafish systems. Sir David was
just appointed as the Chairman of the Scientific
Committee that advises CRUK and NCI on the
Cancer Grand Challenge. He is the founder of
Cyclacel, a NASDAQ listed company with three
drugs in Clinical trial. Sir David established the
Experimental Therapeutics Centre at A*Star
in 2007. He is a founder of AbAsia and FOG
pharmaceuticals. He has been recognised for
his work by many international awards including
the Paul Ehrlich Prize, the Brucbacher Prize, the
Buchanan Medal of the Royal Society and the
Royal Medal of the Royal Society of Edinburgh.
Last year he received the Presidents Science and
Technology Medal in Singapore for his contribution
to the development of Science in the Republic.

Professor Alanna Schepartz

Professor Helma Wennemers

T.Z. and Irmgard Chu Distinguished Chair in
Chemistry and Professor of Molecular and Cellular
Biology at University of California, Berkeley. Her
lab has made pioneering contributions to multiple
fields at the interface of chemistry and biology.
Current work seeks to understand how cellular
machines facilitate complex cellular processes and
apply this knowledge to design new molecules
with unusual and/or useful functions. From
2005 to 2016, Professor Schepartz served as an
associate editor of the Journal of the American
Chemical Society, and in 2016, she was appointed
as editor-in-chief of Biochemistry. Professor
Schepartz was elected to membership in the
National Academy of Sciences in 2014.

Professor of Organic Chemistry at the Swiss
Federal Institute of Technology in Zurich (ETH
Zurich). She led the development of tripeptides
containing H-Pro-Pro-Xaa type sequences as
organocatalysts for C–C bond formation based
on an enamine mechanism. Inspired by natural
polyketide synthases—which use malonic acid
half thioesters (MAHTs) as thioester enolate
equivalents — she developed organocatalytic
methods for stereoselective addition reactions of
MAHTs to electrophiles using cinchona alkaloid
derived catalysts. Her work has been recognised
by the Leonidas Zervas Award of the European
Peptide Society (2010), the Pedler Award of the
Royal Society of Chemistry (2016), the Inhoffen
Medal (2017), the Netherlands Scholar Award for
Supramolecular Chemistry (2019) and the Arthur C.
Cope Scholar Award (2020).
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Directors
Team Update
Chief Investigators
Director – Professor David Craik UQ

Dr Sónia Henriques QUT

Deputy Director – Professor Richard Payne USyd

Professor Colin Jackson ANU

Professor Kathy Belov USyd

Professor Kate Jolliffe USyd

Professor Greg Challis Monash

Professor Glenn King UQ

Professor Michelle Colgrave ECU

Associate Professor Lara Malins ANU

Associate Professor Max Cryle Monash

Professor Elizabeth New USyd

Professor David Fairlie UQ

Professor Gottfried Otting ANU

Partner Investigators
Professor David Baker University of Washington

Professor Paul Savage CSIRO

Professor Ben Davis The Rosalind Franklin Institute

Professor Hiroaki Suga The University of Tokyo

Professor Brad Pentalute Massachusetts Institute of
Technology

Professor Ali Tavassoli University of Southampton

Professor Hidde Ploegh Boston Children's Hospital,
Harvard

Professor Wilfred van der Donk University of Illinois
at Urbana-Champaign

Professional staff
Dr Richard Kim UQ

Ms Stephanie Pachu Ganeson UQ

Dr James Antoney ANU

Ms Lucinda Guy USyd

Ms Nisharnthi Duggan USyd

Ms Vanessa Heffernan USyd

Ms Christine Fenwick UQ

Dr Annie Kan UQ

Research Fellows
Dr Elwy Abdelkader ANU

Dr Luke Dowman USyd

Dr Liam Adair USyd

Dr Thomas Durek UQ

Dr Aurelie Benfield QUT

Dr Kate Farquharson USyd

Dr Linda Blomster UQ

Dr Daniel Ford USyd

Dr Utpal Bose ECU

Dr Charlotte Franck USyd

Dr Stephen Butler USyd

Dr Rebecca Frkic ANU

Dr Fernanda Caldas Cardoso UQ

Dr Konnie Gebauer USyd

Dr Lai Yue (Angeline) Chan UQ

Dr Edward Gilding UQ

Dr Yanni Chin UQ

Dr Marcus Graziotto USyd

Dr Chun Yuen (Jonathan) Chow UQ

Dr Mathias Hansen Monash

Dr Aline de Araujo UQ

Dr Peta Harvey UQ

Dr Simon de Veer UQ

Dr Paige Hawkins USyd

10

Dr Tom Hawtrey USyd

Dr Samantha Nixon UQ

Dr Tim Hill UQ

Dr Alex Norman USyd

Dr Leila Hill USyd

Dr Mitchell Nye-Wood ECU

Dr Huy Hoang UQ

Dr Henry Orton ANU

Dr Carolyn Hogg USyd

Dr Jennifer Payne Monash

Dr Yen-Hua (Crystal) Huang UQ

Dr Emma Peel USyd

Dr Mark Jackson UQ

Dr Grégoire Philippe QUT

Dr Angela Juhasz ECU

Dr Sam Robinson UQ

Dr Quentin Kaas UQ

Dr Natalie Saez UQ

Dr Joe Kaczmarski ANU

Dr Brett Schwartz ANU

Dr Johannes Koehbach UQ

Dr Julien Tailhades Monash

Dr Sameer Kulkarni USyd

Dr Nikki Tzioumis USyd

Dr Nicole Lawrence UQ

Dr Andrew Walker UQ

Dr Mithun Mahawaththa ANU

Dr Conan Wang UQ

Dr Jeffrey Mak UQ

Dr Andrew White ANU

Technical and Support Staff
Mr Zhihao Jiang UQ

Mr Kuok Yap UQ

Miss Fatima Shabbir UQ

PhD Students
Ms Shakila Akter USyd

Ms Victoria Foster UQ

Ms Anna Amiss UQ

Ms Sarah Fry USyd

Ms Mahya Bahmani ECU

Miss Joy Ghrayche USyd

Mr Abhishek Bajpai UQ

Ms Mohaddeseh Goudarzi UQ

Ms Isabel Barter USyd

Mr Shaodong Guo UQ

Mr Max Bedding USyd

Mr Joshua Hammond ANU

Mr Hayden Bell ANU

Ms Katriona Harrison USyd

Ms Kimberley Biggs UQ

Mr Junming He ANU

Ms Amy Bowyer USyd

Ms Candace YeeTing Ho Monash

Mr Stephen Byrne USyd

Ms Maria Hountondji USyd

Ms Thuy Tien Dang UQ

Mr Jason Johansen-Leete USyd

Mr Joshua Dilly USyd

Mr Lucas Kambanis USyd

Ms Qingdan Du UQ

Ms Dhanya Karipal Padinjare Veedu ANU

Mr David Eagles UQ

Mr Henry Lamb QUT

Ms Kasuni Ekanayake ANU

Mr Jakob Lane USyd
CIPPS 2021 ANNUAL REPORT
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PhD Students continued
Miss Chloe Larcombe ANU

Ms Caitlin Shepperson USyd

Mr Meng-Han Lee UQ

Mr Eric Sparkes USyd

Ms Choi Yi Li UQ

Mrs Arineh Tahmasian ECU

Ms Jiarun (Veronica) Lin USyd

Ms NianKee Tan USyd

Miss Yutong Lin ANU

Ms YiJiun Tan ANU

Mr Angus Mackay USyd

Mr Arthur Tang USyd

Mr Edward Marschall Monash

Ms Sixin Tian UQ

Mr Joshua Maxwell USyd

Mr Benjamin Tombling UQ

Ms Kirsten McMahon UQ

Ms Wendy Tran USyd

Miss Karen Milewska ANU

Ms Natalie Trinh USyd

Mr Ferran Nadal-Bufi QUT

Mr Isaac Tucker UQ

Mr Phil Nashar ANU

Mr Tristan Tyler UQ

Ms Linh T. Nguyen UQ

Ms Danella West Monash

Ms Cebrina Nolan UQ

Ms Cassidy Whitefield ANU

Ms Clare O'Lone ECU

Ms Kayla Williams USyd

Ms Izzy Palombi ANU

Miss Jing Xie UQ

Mr Oliver Rathje USyd

Mr Huawu Yin UQ

Mr Fabian Rehm UQ

Ms Jingyao You USyd

Mr Gavin Rice UQ

Mr Yuhui Zhang UQ

Ms Daniela Rojas Azofeifa UQ

Mr Yongwei Zhao Monash

Ms Genevieve Sergeant USyd

Ms Jianping Zhu USyd

Masters Students
Mr Zhihao Jiang UQ

Honours Students
Mr Anthony Ayoub USyd

Mr Daniel Kim USyd

Ms Ivy Cai USyd

Mr Daniel Martinez-Mondragon USyd

Ms Jemimah Canning ANU

Miss Dana Matthews ANU

Mr Patrick Carlos USyd

Ms Raine Mercedes UQ

Mr Louis Casey USyd

Mr Jesse Metcalf USyd

Miss Lani Davies ANU

Miss Cleopatra Petrohilos USyd

Ms Yining Du USyd

Mr Thomas Salmon USyd

Mr Bryton Forster USyd

Mr Simon Tang USyd

Mr Matthew Gallagher ANU

Miss Jennifer Ton ANU

Miss Rosemary Georgelin ANU

Ms Sophia You USyd

Miss Adele Gonsalvez USyd

Miss Belinda Zhang USyd

Mr Maxim Harding UQ

Miss Yan Zhou UQ
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Associate Investigators
Professor Andrew Abell The University of Adelaide

Professor Joel Mackay USyd

Professor Vicky Avery Griffith University

Professor Alan Mark UQ

Professor Stephen Blanksby QUT

Associate Professor Sheena McGowan Monash

Professor Rob Capon UQ

Associate Professor Mehdi Mobli UQ

Professor Justin Chalker Flinders University

Associate Professor Alice Motion USyd

Professor Jennifer Cochran Stanford University

Dr Tom Nebl CSIRO

Dr Kilian Conde-Frieboes Novo Nordisk

Dr Christoph Nitsche ANU

Associate Professor Nick Cox ANU

Associate Professor Megan O'Mara ANU

Professor Norelle Daly James Cook University

Professor Nicki Packer Macquarie University

Dr Evelyne Deplazes University of Technology
Sydney

Dr Toby Passioura USyd

Dr Daniel Eriksson Australian Synchrotron

Associate Professor Tara Pukala The University of
Adelaide

Associate Professor Brett Ferguson UQ

Dr Tina Schroeder National Institutes of Health

Associate Professor Yann Gambin University of
New South Wales

Ms Mia Sharma USyd

Professor Thomas Huber ANU

Ms Moana Simpson Griffith University
Associate Professor Martin Stone Monash

Professor Craig Hutton The University of
Melbourne

Mr Marcus Strom USyd

Dr Aleta Knowles Virbac Australia Animal Health

Associate Professor Morten Thaysen-Andersen
Macquarie University

Dr Andrew Kotze CSIRO
Associate Professor Michael Landsberg UQ

Professor John Wade The Florey Institute of
Neuroscience and Mental Health

Dr Yu Heng Lau USyd

CIPPS Advisory Board members, scientists and professional staff.
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Directors
Beyond the
Update
Centre

Dr James Antoney, Postdoctoral Fellow, ARC
Centre of Excellence in Synthetic Biology,
Queensland University of Technology

Dr Luke Dowman, Scientist (Protein
Chemistry), Flagship Pioneering, Cambridge,
Massachusetts, USA

James is a Postdoctoral Fellow working in the
ARC Centre of Excellence in Synthetic Biology at
QUT. He completed his PhD under the supervision
of Professor Colin Jackson at ANU, and was
previously the ACT Node Administrator for CIPPS.

Luke was previously a postdoctoral researcher
within the Payne laboratory, Sydney, working on
projects investigating the role of tyrosine sulfation
in insect peptides, the synthesis of sulfation
mimics and the development of novel light-driven
chemistry to dimerise peptides and modify proteins
to provide access to new classes of high-value
functional biomolecules.

Dr Qingdan (Cherry) Du,
Medical Communication
Scientist, AstraZeneca China
R&D
Qingdan completed her PhD under the
supervision of Professor David Craik,
Dr Angeline Chan, Dr Crystal Huang,
and Dr Quentin Kaas at the Institute for
Molecular Bioscience, UQ. Qingdan’s
PhD research focused on the discovery,
bioactivity study and chemical synthesis
of cyclotides for use as molecular
scaffolds for drug-design. In addition to
her lab skills, she developed scientific
writing and data presentation skills
which she is now taking advantage of
in her role contributing to New Drug
Applications by writing regulatory
documents for clinical studies with
AstraZeneca.
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Dr Victoria (Torie) Foster, Scientist
(Biomedical), Bravo Victor, London, England

Dr Johannes Koehbach, Senior Scientific
Officer, School of Biomedical Sciences, UQ

Torie’s research with Bravo Victor is seeking to
identify the pathway from traumatic brain injury
to ocular trauma, visual problems and sight loss,

Johannes has joined Dr Richard Clark’s group
studying the role of naturally occurring bioactive
peptides in a broad range of human diseases.
Johannes is interested in the chemical synthesis
of complex peptide topologies. He is particularly
focused on cyclic and disulfide-stabilised peptides
to target G-protein coupled receptors and other
pharmacological targets.

to improve the lives of the visually impaired and
veterans. Torie undertook her PhD under the
supervision of Professor Glenn King at the Institute
for Molecular Bioscience, UQ.

Dr Thuy Tien Dang, Research Officer, Institute of
Applied Materials Science, Vietnam Academy of
Science and Technology, Vietnam
Tien is a PhD graduate working as a research
officer at the Institute of Applied Materials Science,
Vietnam Academy of Science and Technology.
Her research group focuses on peptide-based
bioproducts for crop protection and aquacultural
applications and dendrimers on peptide-based
drug delivery and targeting. She finished her PhD
under the supervision of Professor David Craik, Dr
Angeline Chan, Dr Crystal Huang, and Dr Quentin
Kaas at the Institute for Molecular Bioscience, UQ.

Dr Meng-Han (Tony) Lee, Bioprocess Scientist,
Thermo Fisher Scientific, Brisbane
Meng-Han undertook his PhD under the
supervision of Professor David Craik, Dr Edward
Gilding, and Dr Mark Jackson at the Institute for
Molecular Bioscience, UQ. His interests include
understanding the biosynthesis of disulfiderich proteins and developing ways to improve
the scale-up production of therapeutics in
recombinant expression systems. As a Bioprocess
Scientist, he is making therapeutic biologics for
clinical trials.
CIPPS 2021 ANNUAL REPORT
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Directors Update

Dr Choi Yi Li, Postdoctoral Fellow, University
of Tokyo, Japan
Choi is a Postdoctoral Researcher at The University
of Tokyo under the supervision of PI Professor Hiroaki
Suga. She completed her PhD study under the
supervision of Professor David Craik and Dr Simon
de Veer at the Institute for Molecular Bioscience, UQ.
The primary focus of Choi’s research is to engineer
serine protease inhibitors using naturally occurring
cyclic peptides and mRNA display libraries.

Dr Kirsten McMahon, Postdoctoral
Researcher, Institute for Molecular
Bioscience, The University of Queensland
Kirsten is undertaking a postdoctoral appointment
in the Centre for Pain Research, Institute for
Molecular Bioscience, under the supervision of
Professor Irina Vetter. Kirsten completed her PhD
under the supervision of Professor David Craik and
Professor Irina Vetter in the Institute for Molecular
Bioscience, UQ.

Dr Fabian Rehm, Postdoctoral Researcher,
MRC-Laboratory of Molecular Biology,
University of Cambridge, England

Gavin Rice, Postdoctoral Scientist, Max Planck
Institute for Molecular Physiology, Dortmund,
Germany

Fabian is undertaking a postdoctoral appointment
in the lab of Dr Jason Chin, MRC-LMB Cambridge.
Fabian completed is PhD under the supervision of
Professor David Craik and Dr Thomas Durek in the
Institute for Molecular Bioscience, UQ. Fabian is
interested in the study of biosynthetic pathways of
proteins and peptides with unusual post-translational
modifications as well as the development and
application of biochemical techniques for the
manufacture of protein and peptide conjugates.

Gavin is a former CIPPS doctoral student
conducting further research under the supervision
of Prof. Dr. Stefan Raunser at MPI Dortmund.
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Gavin’s research interests include biodiscovery of
novel therapeutics from venoms and structural
characterisation of biological nanomachines.

Dr Ben Tombling, Postdoctoral
Researcher, Genentech, San
Francisco, USA
Ben is a PhD graduate conducting further
research at Genentech under the supervision of
Dr Daniel Kirchhofer, and has worked previously
for the peptide-based pharmaceutical company
Protagonist Therapeutics in their Chemistry
R&D team. Ben completed his PhD under the
supervision of Dr Conan Wang and Professor
David Craik at the Institute for Molecular
Bioscience, UQ. Ben's research interests include
developing chemical design strategies to design
more efficacious therapeutics, improving the
drug-like properties of peptide, and
investigating protein-protein interactions
and disease pathways.
CIPPS 2021 ANNUAL REPORT
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2021 Highlights
Despite the challenges presented by COVID-19 with
rolling lock-downs and border closures, 2021 was
an exciting year for the Centre. When we consider
our performance across the various metrics we
have exceeded many of our targets (summarised
on page 80), demonstrating that our research is
exerting influence on the field and engaging the
broader public.

Journal Articles
Collectively, our researchers have authored 110
journal articles and 6 book chapters related to the
Centre’s research program. In total, 95 journal
articles (86%) have been published in Quartile 1
journals according to the SCImago Journal Ranking.
Furthermore, 32 journal articles (29%) appear in a
journal with Impact Factor (IF) greater than 8. Of
these publications seven have appeared in Naturefamily journals (Nature 2; Nature Communications
3; Nature Protocols 2), seven in the Journal of the
American Chemical Society, five in Angewandte
Chemie – International Edition, two in Proceedings
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of the National Academy of Sciences of the United
States of America, as well as a range of other highimpact journals such as Circulation (IF 29.69),
Molecular Cancer (IF 27.4), Molecular Biology and
Evolution (IF 16.24), ACS Central Science (IF 14.53),
ACS Catalysis (IF 13.08), and Science Advances (IF
14.136). While still in our first year of operation as a
Centre, 22 journal articles (20%) have involved crossinstitutional collaboration within CIPPS and we expect
this proportion to grow over the coming years.

Presentations
In 2021 we delivered twelve keynote addresses,
43 invited talks, and 46 conference presentations,
many in virtual mode though there were some
opportunities for in-person conferences such as 7th
Venoms to Drugs, and 11th Asia Pacific Congress of
the International Society of Toxinology. Highlighted
keynotes include:
•

“Discovery and applications of cyclotides in drug
design and agriculture” (Craik), 7th International
Conference on Biochemistry and Molecular
Biology (BMB 2021) (Virtual), Thailand;

•

“The complex biosynthesis of the glycopeptide
antibiotics” (Cryle), International Antibiotic
CellMap Symposium, Bensberg, Germany;

•

“Novel molecular receptors for the recognition,
sensing and transport of anions” (Jolliffe), RACI
One-day Synthesis Symposium;

•

“Fluorescent sensors to study the interactions
of exogenous agents with cells” (New), 8th
International Nanomedicine Conference; and

•

“Probing protein structure with paramagnetic
and chemical tags” (Otting), ISMAR-APNMRNMRSJ-SEST 2021.

Of our 43 invited talks, some highlights include:
•

five invited talks at Pacifichem 2021:
-

“Cytochrome P450 enzymes enable
a chemoenzymatic methodology for
the synthesis of glycopeptide antibiotic
analogs” (Cryle)

-

“Altered conformational sampling along

WWW.PEPTIDESCIENCE.ORG

A 2021 CIPPS research paper featured in the cover
of this edition of Peptide Science
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KILL OR CURE:

The Story of Venom

Image: ABC

ABC's Catalyst feature story
>626K first-run audience
>850K min ABC iview
The story of Hi1a featured on Catalyst
has captured public imagination.
The episode “Kill or Cure: The Story
of Venom” won 2021 Best Health
Film at Cannes World Film Festival,
Silver at New York Festivals TV&Film
Awards, and reached a first-run
audience of over 626,000 and in
excess of 850,000 streaming-minutes
on ABC iview. These partnerships
with content producers have been
invaluable for raising the public’s
awareness of the power and potential
of peptides and proteins.

an evolutionary trajectory changes the
catalytic activity of an enzyme” (Jackson);
-

“Accelerated Synthesis of Modified
Proteins” (Payne);

-

“Electrochemically-Enabled Late-Stage
Peptide Modifications” (Malins); and

-

“Approaches for sub-cellular targeting of
small-molecule probes” (New)

•

“From now until 2030: A glimpse into research
to drive improvements in plant-based (protein)
foods” (Colgrave), Bridge2Food Research
Conference Plant-Based Foods & Proteins
Americas 2021

•

“Conservation Genomics and the Age of
Extinction” (Hogg), International Congress on
Conservation Biology

Image: Kia Price

Communication and engagement
Regarding the reach and engagement of our
research, we have harnessed local initiatives and
expertise within the Centre during our first year
which is detailed further in our Communications
and Outreach section (page 62). We have
conducted numerous interviews for television and
radio (13), podcasts such as the BBC’s The Naked
Scientists (3), and news and industry magazines.
Our research on venoms as new therapeutic leads,
alternative food proteins, and antimicrobial peptides
to fight superbugs has gained particular attention
with this work profiled widely in outlets including
The Guardian, Herald Sun, Sydney Morning Herald,
The Washington Post, National Geographic
extending as far as the North Bay Nugget, Ontario
Canada and featured on Catalyst (see box above).
CIPPS 2021 ANNUAL REPORT
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Additional funding

•

$2.8M in pre-clinical development, industrypartnered, and translational funding comprising
an NHMRC Development Grant (King), two ARC
Linkage Projects (Craik), two contract research
projects with industry (Jackson), and a Targeted
Translation Research Accelerator grant (Payne);
and

•

$2.5M in infrastructure funding comprising
three ARC Linkage Infrastructure, Equipment
and Facilities grants (Craik and Fairlie, two for
Jolliffe).

Our researchers have also leveraged the Centre to
be awarded an additional $21.8M in grant funding,
including:
•

•

$7.9M in fellowship funding comprising two
NHMRC Investigator Grants at Level 3 (Craik,
Fairlie) and a Westpac Research Fellowship
(Malins);
$8.6M in discovery funding comprising four
ARC Discovery Projects (Malins, two for New,
Otting), two NHMRC Ideas Grants (Cryle, King),
an NHMRC MRFF Cardiovascular Health Mission
grant (King), a Human Frontier Science Program
Research Grant (New), Sydney Nano Institute
Frontier grant (Jolliffe), and philanthropy from
the Golden Casket Lottery Corporation (King);

CIPPS Director elected to Royal Society

These outstanding successes ensure that our
researchers are well-positioned to navigate and
accelerate the discovery to translation pipeline for
peptide and protein innovation.

“The really great thing about cyclotides is that they
are eco-friendly insecticides that are non-toxic
to beneficial pollinators such as bees,” David
said. Through a collaboration with Centre Partner
InnovateAg they have developed a bee-friendly
product from butterfly pea plants containing
cyclotides that is approved for the protection of
crops such as cotton and vegetables.
“It’s so rewarding to see that peptide-based
products are having a real impact in protecting
Australia's food and fibre crops,” he said. Through
his leadership of CIPPS he also wants to harness
cyclotides to provide low-cost medicines by
re-engineering and adapting cyclotides to create
new medicines in plants.

CIPPS is delighted that our Director, Professor
David Craik FAA FRS, has been elected to
Fellowship of the Royal Society – the world's
oldest and longest-running scientific academy.
Professor Craik discovered and named cyclotides
in the early 1990s, a family of mini-proteins in
plants that are revolutionising medicine and agrichemicals.
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“It is immensely satisfying that eminent scientists
who have inspired me have seen value in my
published work, and I was humbled by the
congratulations I have received from current
Royal Society Fellows, including two Nobel Prize
laureates.”
See the Royal Society announcement for more
details.

Celebrated communicator of
creepy crawlies
Dr Samantha Nixon, one of our Research Fellows
from the Institute for Molecular Bioscience,
was chosen as the runner-up in the FameLab

International 2021 science communication
competition. FameLab is an annual competition
run in over 22 countries that aims to discover
and promote early career scientists who can
explain their research in engaging ways to broad
audiences. Samantha presented about her research
turning spider venoms into antiparasitic drugs
and progressed through state and national levels
as well as international heats before representing
Australia in the final on November 25th. FameLab
is the largest science communication in the
world and placing second in the global final is an
outstanding achievement!
See Samantha’s presentation from the national final
on YouTube.

Professor David Craik's Fellowship of the
Royal Society celebration function at the
Queensland Museum.
Left to Right. Top Row: Conan Wang, David
Craik, Paul Alewood, Norelle Daly, Michelle
Colgrave, Bottom Row: Ash AmirShahi, Nick Watts,
Richard Kim, Deborah Terry, David Craik, Kamyra
Laurenson, Nick Watts, Mark Jackson, Ed Gilding
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2021 RACI Margaret Sheil Leadership
Directors
Update
Award
The RACI Margaret Sheil Leadership Award is
awarded to a female chemist who inspirers and
mentors junior female chemists or increases
diversity in the workplace. In 2021 it was awarded
to CIPPS CI Professor Kate Jolliffe for her role
in international 'supramolecular chemistry
community' where she works with the Women
in Supramolecular Chemistry Group. This Group
aims to increase diversity and make a community
of supramolecular chemists so that everyone feels
comfortable being part of the community. Kate
is a Senior Mentor and guides and assists other

mentors within the group. Throughout her career
she has taken time to adopt leadership positions in
the hope that it will inspire others to do the same.

2021 Clarivate Highly-cited
researcher and NHMRC
Investigator Grant success
Professor David Fairlie has been
recognised as an influential
thought-leader with his recent
designation by Clarivate Analytics
as a Highly-cited researcher.
David was also a recipient of an
NHMRC Investigator Grant funded
at the highest rate of $3.92 million
over 5 years.

2021 Vice-Chancellor's Awards for Excellence
- Outstanding Research Higher Degree
Supervision, University of Sydney
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Professor Rich Payne received the
Vice-Chancellor's Award for Excellence in
Higher Degree Supervision for his work as
a role model for HDR supervision in the
University of Sydney Faculty of Science.
Over the past decade, he has supervised
27 PhD students and 3 Masters students
to completion. All of his PhD graduates
from that period have remained active in
scientific research in academia and industry
and have won hundreds of national and
international awards for their research.
This award recognises Rich as an
exceptional mentor dedicated to ensuring
his students have the very best platform
for their future success.

Vice-Chancellor's Excellence in Research
Award, Edith Cowan University
Professor Michelle Colgrave, builds on her
impressive record of success from last year’s 2020
ICM Agrifood Award from the Australian Academy
of Technology and Engineering (ATSE) with this
year’s Vice-Chancellor's Excellence in Research
Award, Edith Cowan University, and the 2021
Bowie Medal from The Australian and New Zealand
Society for Mass Spectrometry Inc.

Dr Lara Malins awarded 2021 Westpac
Research Fellowship
Dr Lara Malins, has been awarded a prestigious
Westpac Research Fellowship to support her research
into the development of new antibiotic drug leads
to help overcome antibiotic resistant bacteria. She
will receive $811,000 towards her salary, research
costs, and targeted professional development and
global experiences. Lara joins our other CIPPS
Westpac alum Chief Investigator Professor Liz
New (2016), and Associate Investigators Associate
Professor Alice Motion (2020) and Dr Yu Heng Lau
(2020).

Lifetime achievement in genetics research
Professor Kathy Belov has been awarded the MJD White Medal by
the Genetics Society of Australasia for excellence and a lifetime
achievement in genetics research. Kathy and her team have been
leading the genetic rescue
of Australia’s most iconic native
animals. The medal recognises
her role in steering the world-first
full sequencing of the koala genome
(following the recent completion of the
mapping of the echidna genome) and
improving the information available
on the platypus genome. Such
genetic data is particularly valuable in
advancing conservation efforts, aiding
in the treatment of diseases, and helping to
ensure the long-term survival of our
native animals.

23 23
CIPPS 2021
ANNUAL
REPORT
CIPPS
2021
REPORT
CIPPS
2021ANNUAL
ANNUAL
REPORT

2021 Fellowship of the
Royal Society of New
South Wales
Dr Carolyn Hogg was elected
to Fellowship of the Royal
Society of New South Wales
for her contributions to wildlife
population management and
conservation genomics for
threatened species. She joins
other CIPPS CIs Professors
Kathy Belov, Kate Jolliffe, Liz
New, and Rich Payne as Fellows.

2021 IMB Impact Awards – EMCR for Research
Translation, University of Queensland
Dr Natalie Saez has supported the translation of Hi1a
through the spinout company Infensa Bioscience by singlehandedly developing a method for producing recombinant
Hi1a in sufficient yield to service all of the preclinical animal
experiments as well as in vitro pharmacology and safety
studies.
Natalie, CI Glenn King and collaborators were also awarded
the 2021 IMB Impact Awards – Paper of the Year for
“Therapeutic Inhibition of Acid-Sensing Ion Channel 1a
Recovers Heart Function After Ischemia-Reperfusion Injury.”
Circulation. 2021 Sep 2021;144(12):947-960. The journal
Circulation has an Impact Factor 29.69, and this article has
an Altmetric attention score of 1108 and is ranked 29th of
18,889 articles from this source.

2021 IMB Impact Awards
– EMCR for Fundamental
Discovery, University of
Queensland
Dr Fabian Rehm received the EMCR for
Fundamental Discovery award for solving
a longstanding problem on plant cyclic
peptide biosynthesis that the field had
grappled with for 20 years. Despite being
only three months post-doctoral at the
time of nomination, his work has forged
a new path for the entire field to follow.
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2021 Drug Discovery Initiative – Early Career Researcher Awards, University of Sydney
Dr Charlotte Franck and Dr Alex Norman were both recipients of Early Career Researcher awards and have been
invited to present their research at the 2022 Drug Discovery Initiative, Early Career Researcher Symposium.

2021 IUBMB
MilliporeSigma
Virtual Meeting
Fellowship
The International Union
of Biochemistry and
Molecular Biology
awarded Dr Angeline
Chan the MilliporeSigma
Virtual Meeting
Fellowship to present her
research at the Australian
and New Zealand Obesity
Society Annual Meeting.

Poster prize at
the IMB Chemical
and Structural
Biology Division
Symposium
Dr Crystal Huang
(second from the
left) was selected as
the best postdoctoral
poster presentation at
the CASB Symposium.
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University of Sydney
CIPPS scientists
celebrating
International
Womens Day.

Our fantastic students
The quality of our students’ research has been
recognised through a number of awards and
bursaries including:

Nian Kee Tan, USyd, People’s choice award in
Sydney University Chemistry Society Postgraduate
Symposium for excellence in oral presentation in
the symposium session "New imaging tools for the
study of pH in biology".

Mahya Bahmani, ECU, ANZSMS28 Runner-up for Top

PhD Completions

Student Poster Prize for the poster “Investigating the
effect of environment on barley near isogenic lines
by mass spectrometry-based proteomics”
Abhishek Bajpai, UQ, Top Student Poster Prize
Chemical and Structural Biology Division
Symposium
Nisharnthi Duggan, USyd, Best Student Talk, 7th
Venom to Drugs Conference, 15-19 March 2021

Dr Thuy Tien Dang, UQ - Structures and activities
of cystine knot peptides from the Violaceae plant
family
Dr Daniel Ford, USyd - Cyclic Peptide Inhibitors
of Coagulation Proteases as Novel Therapeutic
Leads
Dr Victoria Foster, UQ - Is acid sensing ion channel
1a a viable therapeutic target for spinal cord injury?

Dr Charlotte Franck, USyd, Faculty of Science
Prize for Outstanding PhD Thesis “Influence of
Posttranslational Modifications on Peptide and
Protein Activity”

Dr Choi Yi Li, UQ - Engineering serine protease
inhibitors using cyclic peptides and sequencedefined libraries

Yutong Lin, ANU, 2021 Metrohm EDRACI Young
Electrochemist Award, HDR category; and MRACI
Postgraduate Student Travel Bursary

Dr Kirsten McMahon, UQ - Solving painful problems:
Developing potent and selective NaV channel
inhibitors from animal venom

Jiarun Lin and Joshua Maxwell, ANU, each received
the 2021 Le Fèvre Lectureship Award for outstanding
achievement in the final year of their PhD studies.
Jiarun’s research investigates the development
and synthesis of novel multimodal tools for the
analysis of cellular organelles, and Josh’s research
investigates the development of lipopeptide
vaccines for SARS-CoV-2.

Dr Ferran Nadal-Bufi, QUT - Peptide-based drugs to
inhibit LDH5, a potential target for cancer therapy

Arineh Tahmasian, ECU, Best Presentation Award,
Virtual Podium Asia Pacific 2021-Proteomics,
Metabolomics and Lipidomics 29 November to 2
December 2021
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Dr Fabian Rehm, UQ - Enzymes that make-or-break
peptide bonds in cyclotide biosynthesis
Dr Benjamin Tombling, UQ - The development of
peptide-based cholesterol-lowering therapeutics
Dr Wendy Tran, USyd - Synthesis of Bioactive Natural
Products & Derivatives as Novel Anti-infectives
Dr Jianping Zhu, USyd - Fluorescent probes for
metals in biology

Honours Completions
Anthony Ayoub, USyd - Synthesis and applications
of sulfated peptides from haematophagous
organisms

Daniel Kim, USyd - Characterisation of the
Antimicrobial Peptide Family Defensins in
the Greater Bilby (Macrotis lagotis), Platypus
(Ornithorhynchus anatinus), and Short-Beaked
Echidna (Tachyglossus aculeatus)

Jemimah Canning, ANU - Thiaproline as a Novel
Tool for Late-Stage Peptide Modification

Dana Matthews, ANU - Machine learning in protein
engineering

Patrick Carlos, USyd - Development of Peptide
Diagnostics and Therapeutics Targeting SARSCoV-2

Raine Mercedes, UQ - Voltage-gated potassium
channel, Kv1.3, as a therapeutic target for acute
lymphocytic leukaemias

Lani Davies, ANU - Drug design for heparanase

Jet Metcalfe, USyd - Thiourea-based Cyclic peptide
for Anion Binding

Maxim Harding, UQ - Plant-based production of
antimalarial peptides
Matthew Gallagher, ANU - Identifying the function of
an uncharacterized F420 dependent enzyme
Rosemary Georgelin, ANU - Ancestral sequence
reconstruction of sugar binding proteins

Cleopatra Petrohilos, USyd - Investigating
cathelicidin anticancer and immunomodulatory
activity in the Tasmanian Devil (Sarcophilus
Harrisii)
Jennifer Ton, ANU - Design of novel inhibitors for
viral proteases

Ping pong tournament for Huawu Yin's thesis submission celebration 2021.
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Research Overview

Our mission is to undertake
breakthrough research in discovering,
decoding, and developing peptides and
proteins, to unlock their potential for
translation into beneficial products and
technologies.

28

Discover
Australia’s unique flora and fauna harbour a wealth
of peptides and proteins that await discovery.
Our objective is to Discover new peptides and
proteins from nature or rational design that
may be used to benefit humankind. Advanced
tools for DNA sequencing and genome mining
as well as techniques for high-throughput
screening and isolation, efficient purification,
and analytical characterisation are facilitating the
discovery of new peptides and proteins. These
tools, however, have not been widely applied to
Australia’s vast biodiversity. Our team is utilising
these cutting-edge tools and techniques as well
as our multidisciplinary expertise to Discover,
isolate and sequence new peptides and proteins
from Australia’s unique ecology. We are melding
information science, chemistry and biology into
innovative new discovery approaches that would
be impossible for a single research laboratory.

A 96 well plate of treated
melanoma cells.

Decode

Develop

Understanding the links between structure and
function is vital for developing new products for
human benefit. Our aim is to create strategies
and techniques to Decode sequences, structures,
modifications and properties of peptides and
proteins that confer important biological
functions. We are using state-of-the-art tools
to facilitate efficient analytical characterisation
and structural determination and employing
information-rich high-throughput assays for
annotating function. We are exploring peptide
delivery systems and investigating mechanisms
to allow peptides to reach targets within cells.
Combining cutting edge tools with our specific
expertise will allow us to Decode 3D structures,
biological functions and cellular fates of peptides
and proteins of interest to facilitate their
translation into diverse applications.

Peptides and proteins of interest must be
synthetically accessible and often require
structural fine-tuning to render them appropriate
for commercialisation. We are striving to Develop
new technologies to build and customise peptides
and proteins, and deploy them for applications in
science, agriculture, engineering, animal health
and medicine. Synthetic techniques in chemistry
and biology have revolutionised our ability to
access peptides and small proteins. However,
modified or topologically complex peptides and
proteins are still difficult to produce. Our team
is developing synthetic tools to efficiently and
rapidly make modified peptides and proteins
that replicate or mimic natural proteins bearing
specific modifications and downsizing proteins to
smaller, but topologically complex, peptides that
reproduce protein function. We are integrating
our expertise in synthetic and biosynthetic
techniques to Develop customised peptides and
proteins with designer functions for applications
in science, technology and industry.
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Flagship 1: Unlocking the peptide universe
of unique Australian animals and plants

Projects

6

Participating
Institutions

5

Research
Partners

6

Flagship 1 is working towards
uncovering the breadth of natural
peptides and proteins in Australia’s
native animals and plants, and
identifying those that may be
repurposed for human benefit.
There is a particular focus on studying venomous
species, marsupials, and native plants to
identify molecules with potential applications in
agriculture, biotechnology, animal health, and
medicine. Researchers within this Flagship work
within our Discover and Decode themes.
30

Researchers

Students

17

3

Our researchers are studying the venom
composition of various Australian species using
state-of-the-art proteomic, transcriptomic, and
genomic approaches, as well as a wide array of
functional assays. For example, the venom profiles
of the deadly box jellyfish and Irukandji jellyfish
are being examined to uncover the molecules
that cause harmful effects to humans, thereby
providing a platform to develop better treatments
for jellyfish stings. Additionally, the relatively
understudied venoms of caterpillars, assassin
bugs, and the platypus are being studied for
peptides with potential as human therapeutics,
eco-friendly insecticides, or as tools for studying
human pain. Researchers within Flagship 1 will
have access to the largest venom collection in
the world which is housed and maintained at
the Institute for Molecular Bioscience within our
Queensland node.
Non-venomous native fauna harbour a largely
untapped reservoir of peptides and proteins.
Marsupials for example, receive immunological
support from their mothers through peptides in
their milk and pouches. These peptides represent
a novel source of potential antimicrobial peptides
(AMPs) and antioxidants which may protect
koala joeys, including orphans after bushfires.
Amphibian, reptile and monotreme species
also produce potentially useful peptides and
proteins including AMPs which are of interest to
this Flagship given the contributions that could
potentially address the antimicrobial resistance
crisis. Peptides produced by plants, including the
butterfly pea, are also being studied for structure
and function or for use as ‘bio-factories’ where
next-generation medicines are grown in plants.

The Irukandji jellyfish is about the size
of a fingernail but is one of the most
venomous jellyfish in the world.

We are using our expertise in protein extraction
and analysis to identify sustainable food sources
for the Australian population. The protein
profile of grains, legumes and insects are being
studied to determine their suitability for human
consumption. This work will identify species
suitable for sustainable farming which will
contribute to food security in Australia.
CIPPS 2021 ANNUAL REPORT
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Research in focus

The future of food
Evaluation of protein
extraction methods for indepth proteomic analysis
of narrow-leafed lupin
(Lupinus angustifolius)
seeds

Protein is an essential component of the human
diet, and sustainable sources are a key requirement
for Australian food security. Recently, consumer
interest in socially responsible products as well
as health and climate concerns have led to an
increased interest in plant-based protein sources.
Legumes such as lupin seeds, which were
traditionally grown for soil nutrition or animal feed,
are known to have a high protein content. Lupin

seeds also possess nutritional and health benefits
including the ability to lower cholesterol and blood
pressure and regulate glucose levels.
To ensure the viability of a crop as a global
food source, the protein profile must be
investigated to identify any possible allergens or
undesirable proteins for consumption. This type
of investigation requires standardised methods
for extraction and analysis to ensure accurate

Developing an efficient work-flow method that can simultaneously measure thousands
of proteins levels identifying possible allergens or undesirable proteins in future food.
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Lupinus angustifolius
Image: Kevin Thiele
CC BY 2.0

and consistent results across crop varieties. In
the case of lupin seeds, there are large amounts
of fibre, carbohydrates, and fats, in addition to
the high-protein content, which can render
protein extraction difficult. The protein profile of
lupin seeds has until recently remained relatively
understudied, with no optimised extraction
procedure available.
Recently, CI Michelle Colgrave and PhD student
Arineh Tahmasian published the first extensive
investigation on the proteins in lupin seeds. The
team used three different methods for extraction
and employed sophisticated analysis techniques
to determine the extraction efficiency of each
solution. Each strategy was used across a
range of lupin seed varieties including wild and
domesticated crops. Computational methods were
used to compare the protein profile of the lupin
seed varieties. The team identified a particular
extraction system that provided the most extensive
protein profile and were able to identify a range of

low abundance proteins across the crop varieties.
Further studies will determine whether any of
the identified proteins could pose a problem for
human consumption.
Importantly, CI Colgrave and her team reported
an efficient work-flow method which could be
applied to simultaneously measure thousands of
protein levels in lupin seeds with high consistently
and accuracy. The methods identified in this work
will enable further examination of lupin seeds as a
potential food source and could be applied to the
investigation of other seeds or legumes. This work
was recently published in Food Chemistry and the
paper has been covered by three news outlets. The
project represents an important output from our
Flagship 1 within our Discover theme, as well as a
key collaboration between Edith Cowan University
and our partner CSIRO.
Reference: Tahmasian, A., 2022, https://doi.
org/10.1016/j.foodchem.2021.130722
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Saving our koalas
Chief Investigator Kathy Belov is
investigating new treatments to protect
koalas from severe disease.
Australian koalas have recently been declared an
endangered species following decimation of the
population due to a long period of habitat destruction
from devastating bushfires, land clearing, and
drought. Koalas are also facing a chlamydia epidemic,
which is causing serious disease and death and is
proving difficult to treat. Last year, CI Belov and her
team discovered a peptide produced in the pouch
of marsupials, including koalas, which can kill the
bacteria causing chlamydia. Such antibiotic peptides
are commonly produced to provide immunological
support to marsupial young but cannot reach
the relevant target to prevent infection in adults.
Further studies will determine whether this peptide
can be repurposed or further engineered to treat
chlamydia in adults. CI Belov’s discovery is paving the
way for the development of new targeted antibiotics
to treat chlamydia and save our koalas.
Reference: Peel, E., et al., 2021, https://doi.
org/10.1371/journal.pone.0249658

CIPPS Postdoctoral Researcher,
Dr Emma Peel, investigating peptides
produced in pouch marsupials.
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Image: Till Niermann
CC BY 3.0
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Flagship 2: Programming peptides for
bioavailability and localisation

Projects

9

Participating
Institutions

4

Research
Partners

1

Our Flagship 2 is striving toward the
grand challenge of ensuring any peptide
or protein can reach its intended
biological target.
In particular, our efforts are focussed on
targeted peptide delivery strategies for optimal
bioavailability. Currently, it is not always clear
why some peptides can enter cells while
others cannot. A key goal for this Flagship is to
understand the link between peptide structure and
cell permeability. To this end, our researchers are
developing enabling-technologies of labels and
probes to aid in studying the cell membrane and
the way it interacts with important biomolecules.
Researchers within this Flagship work within our
Decode and Develop themes.
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Researchers

Students

21

3

Our researchers are using sophisticated
techniques including live cell microscopy
combined with fluorescent imaging to visualise
peptides crossing the cell membrane. Additionally,
peptide inhibitors, CRISPR knockouts and
computer modelling techniques are being used
to help determine specific features that are
important for cell penetration and targeting. Our
researchers are developing new Nuclear Magnetic
Resonance (NMR) imaging methods and isotope
labelling techniques to study specific peptide and
protein interactions. There is an additional focus
on features which allow peptides to escape from
endosomal degradation to reach cytosolic targets,
which are inspired by cell-penetrating cyclotides.

Researchers in this Flagship are using a lipidomics
approach to decode the complexities of the
phospholipid membrane. We are using mass
spectrometry to study the lipid composition of
the cell membrane, organelle membranes and
extracellular vesicles. In addition to the lipid
composition, biophysical properties of the cell
membrane are being investigated including the
overall charge (zeta potential) as well as lateral
and transversal asymmetry of the membrane.
These studies will help to determine how the lipid
membrane composition and properties modulate
peptide-cell membrane binding affinity, cell
targeting of peptides and membrane permeability.
Once a peptide has entered a cell it is vital that
we have a sophisticated toolkit of labels and

sensors to visualise its behaviour and interactions.
We are developing novel fluorescent tags for
specific organelles which will enable observation
of peptides in subcellular compartments and
allow sensing of the local redox state and anion
concentration. These sensing capabilities can give
an indication of peptide function and organelle
health. Affinity reagents are being developed to
allow fluorescent tagging of molecules which
bind specific post-translational modifications
found on peptides and proteins to provide
another level of detection of these biomolecules
under physiological conditions. Additionally,
bio-orthogonal fluorescent labelling strategies
are being employed to visualise peptide or protein
aggregates post-assembly.
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Research in focus
Angler peptides
Delivering peptide cargo
into cells to advance
therapies for diseases
such as cancer.

Researchers - Dr Sónia Henriques, PhD student Grégoire Philippe and Professor David Craik.
38

Many diseases are modulated by protein-protein
interactions (PPIs) that occur within our cells.
PPIs are often difficult to target, as the large
surface area of interaction between the proteins
is difficult to disrupt with conventional small
molecule drugs. Peptides, on the other hand, can
disrupt PPIs, making them a potential modality
for modern therapeutics targeting PPI-related
diseases. Unfortunately, many peptides are unable
to cross the cell membrane due to their size and
other chemical characteristics including polarity
and can only reach extracellular targets. There
are, however, a range of peptides that are known
to cross the cell membrane freely, called cell
penetrating peptides (CPPs) but these cannot
disrupt PPIs.

researchers previously to deliver cargo into cells
and has often resulted in peptides that can enter
a cell, but in doing so disrupt the membrane and
cause cell death. Henriques and the team wanted
to design a series of peptide fusions that would
enter the cell without harming the membrane and
go on to disrupt the p53:MDM2 and p53:MDMX
interactions.

In the case of cancer, there are several key PPIs
that help cells multiply, including the p53:MDM2
and p53:MDMX interactions, both of which have
been widely studied. As these interactions are
vital for cancer to spread and are specific to the
disease cell type, they represent exciting targets for
therapies.

fluorescence labelling, live cell microscopy and
lipid vesicle studies to determine whether their
Angler peptides could successfully enter cells
and reach the intended target. Excitingly, the
team identified two angler peptides that could
enter cells and reach the intended target without
disrupting the membrane.

Recently, our CIs Sónia Henriques and David
Craik, and PhD student Grégoire Philippe
published a study on a series of ‘angler peptides’
to disrupt these key interactions in cancer. Angler
peptides consist of a peptide drug fused to a cell
penetrating peptide (CPP). The CPP should guide
the peptide cargo into cells, in the same way
angler fish use their light to guide them through
dark waters. This strategy has been used by

This study was published in the prestigious
American Chemical Society’s Chemical Biology
journal last year and has since received over 1,300
article views and 5 citations. The project represents
a key cross-institutional collaboration between
QUT and UQ and is an important output from our
Flagship 2 within our Decode and Develop themes.

Henriques and her team selected peptide KD3,
a known inhibitor of p53:MDM2 and p53:MDMX
interactions, as the cargo for their angler peptides.
The team synthesised a series of angler conjugates
consisting of this KD3 cargo fused to a range
of CPPs, using standard peptide synthesis with
cutting-edge conjugation techniques. The team
used state-of-the-art Centre capabilities including

Reference: Phillipe, J-B., 2021, https://pubs.acs.
org/doi/pdf/10.1021/acschembio.0c00988
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Research in focus

X-Marks the Spot in
Protein Analysis
Advancing NMR analysis
techniques with genetically
encoded markers
40

Studying the structure of proteins at a molecular
level is challenging at the best of times and
studying one specific portion of a protein is even
harder. Many chemists use a technique called
Nuclear Magnetic Resonance (NMR) to study
the structure of molecules. In this technique,
magnetic fields are applied to the molecule and
the way the molecule behaves in the field gives
clues to the structure. As large proteins are made
up of amino acids that have similar structural
features to each other, many similar clues are

Dr Elwy Abdelkader
preparing for the production
of multi-milligram quantities
of recombinant proteins
with different genetically
encoded NMR probes
using high cell density
fermentation technology.

given and finding and studying one specific
area of a protein is problematic. To assist this
analysis, certain chemical probes can be added
to specific parts of a molecule which behave in
an X-marks-the-spot manner, giving a distinct
signal for a particular region of the protein.
Last year, CI Gottfried Otting’s team and their
collaborators developed a method to genetically
encode a probe, allowing straight-forward siteselective installation in a protein and analysis of
its environment by NMR. The team used their

technique to study the way particular areas of
a protein interact with other proteins and how
their structure responds to changes in their
environment. This study presents an important
tool for studying proteins developed by Flagship
2 within our Decode theme.
Reference: Abdelkader, E. H., et al., 2021, doi/
pdf/10.1021/jacs.0c11971
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Flagship 3: (Bio)synthetic Technologies for
Peptide and Protein Engineering

Projects

9

Participating
Institutions

6

Research
Partners

3

Flagship 3 tackles the grand challenge
of producing important natural and
designed peptides and proteins to
translate them into products for a range
of industries.
Researchers within this Flagship are involved in
projects within our Decode and Develop themes.
Flagship 3 researchers use both traditional
chemical synthesis techniques and biosynthetic
strategies that harness naturally occurring
enzymes. Many natural peptides and proteins
contain post-translational modifications (PTMs),
which are small chemical ‘add-ons’ that can
enhance structure and function. Currently, these
modifications are very difficult to introduce to
42

Researchers

Students

25

8

peptides and proteins in the laboratory, and thus
there is an additional focus within this Flagship on
developing new synthetic strategies for introducing
PTMs.
Our researchers use established synthetic
chemistry methods, including solid-phase peptide
synthesis, whilst developing modern strategies in
peptide ligation, protein expression, and protein
modification. Our expertise in chemical synthesis
enables us to manufacture important peptide and
protein targets, as well as translate the complexity
of larger proteins into smaller peptides for
commercialisation. We are particularly interested
in developing chemical modification techniques
using acyl hydrazide chemistry, electrochemical
strategies and through the use of microfluidics.

Peptide synthesiser - Peptide synthesis
requires precise amide bond formation
between specific amino acids.

Our researchers are also identifying new peptides
of interest using mRNA display technology
including the Random nonstandard Peptide
Integrated Discovery (RaPID) platform, a powerful
tool for high-throughput peptide screening.
We have already used this technique to identify
inhibitors of therapeutically relevant targets,
including the SARS-CoV-2 spike protein and human
acid sensing ion channel 1a.
We are investigating the ways in which peptides
of both ribosomal and non-ribosomal origin are
biosynthesised in Nature. We are particularly
interested in the biosynthesis of glycopeptide
antibiotics, epoxyketone proteasome inhibitors,
and bicyclic depsipeptide histone deacetylase
inhibitors, which have important future applications

in the treatment of infectious diseases and cancer.
We will harness these biosynthetic processes in
the laboratory for sustainable production of a wide
range of bioactive peptides.
Our researchers are studying the evolution
of enzymatic pathways to inform our protein
engineering and enzyme design strategies. We
are especially interested in designing peptide
and protein-modifying enzymes. We are applying
cutting-edge machine learning and bioinformatics
approaches to develop new enzymes to catalyse
reactions previously unachievable in Nature or
the laboratory thereby expanding new frontiers in
peptide and protein engineering.
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Research in focus
Production of a
life-saving venom
Chemical
synthesis
of
Chemical synthesis
of spider
venom could change the
way we treat stroke and
heart attack

The research team on K'gari Island.

Heart attack and stroke are the leading causes of
death worldwide, yet, remarkably, there are no
therapeutics available to prevent the tissue injury
caused by these life-threatening events. Both
diseases occur when a blockage in a blood vessel
prevents oxygenated blood from reaching the
relevant tissue. The resulting oxygen deprivation
causes tissue acidosis, which in turn activates an
ion channel known as acid sensing ion channel
1a (ASIC1a). Activation of ASIC1a sets in motion
cell death pathways that cause heart muscle cells
or brain neurons to commit suicide. There are
currently no treatments on the market that prevent
activation of these cell death pathways.
In 2017, our CI Glenn King reported that a peptide
known as Hi1a found in venom of the K’gari
funnel-web spider could inhibit ASIC1a and prevent
it activating cell death pathways after stroke.
Administration of Hi1a reduced brain injury after
stroke and led to better functional recovery. In
2020, King and collaborator Dr Nathan Palpant
reported that Hi1a could also protect heart tissue
after myocardial infarction by switching off cell
death pathways. These exciting results represented
an important step towards a change in the way we
treat stroke and heart attack. However, there was
one significant issue; production of Hi1a. Extracting
Hi1a from spiders is an impractical and inefficient
process, and bacterial expression produced only
44

low yields of Hi1a. Given the breadth of CIPPS
capabilities, chemical synthesis was suggested
as an alternate method of Hi1a manufacture for
clinical studies.
In 2020 and 2021, CI King and CIPPS DeputyDirector Richard Payne collaborated on this project
to develop a robust method for the chemical
synthesis of Hi1a. Hi1a is like a chemical puzzle
with an added third dimension - the intricate
fold of the peptide, posing a great challenge for
its synthesis. The peptide is large, comprising
76 amino acid residues and it has a complex
structure consisting of two three-dimensional
knot-like domains joined by a short linker. Payne
and PhD student Nisharnthi Duggan designed
a synthetic strategy in which the two domains
were synthesised via standard solid-phase peptide
synthesis and joined by native chemical ligation.
This strategy solved the chemical puzzle in two
dimensions, however the third dimension had to
be solved through peptide folding, a trial-and-error
process. After many attempts using a diverse range
of folding conditions, the third dimension of the
puzzle was solved the intricately folded peptide
Hi1a was produced.
To confirm that synthetic Hi1a has the same
activity as the native venom peptide, the King
lab tested its activity against human ASIC1a. It

Research showed that spider venom peptide Hi1a can be produced by creating the peptide in two parts
(fragment 1, fragment 2 and a short linker) and then joining it together.

was shown that the synthetic peptide behaved
the same way as the natural peptide, verifying
that laboratory synthesis is a suitable method to
produce Hi1a for clinical studies. These results
were published in Organic
Letters in October 2021; the
article has received nearly
2000 views since then, with

company (Infensa Bioscience) recently
co-founded by CI King.
Reference: Duggan, N., et al.,
2021, https://pubs.acs.
org/doi/abs/10.1021/acs.
orglett.1c03112

Funnel-web
Spider venom
saving lives.
over 20 mentions on Twitter.
This project represents a
successful cross-nodal and interflagship collaboration between CI
King from the QLD node and co-leader
of Flagship 1 and Deputy Director
Payne from the NSW node
and Flagship 3. The project
falls within with our
Discover and Develop
themes. Excitingly,
work resulting from
this collaboration is
being built upon in
an Australian
biotech
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Research in focus
Harnessing Nature’s
Peptide Synthesis
Machinery
Synthesising more complex
peptides for a specific
function
Nature not only affords insights into which
peptides or proteins might be valuable to produce,
but also gives insightful clues about how to
synthesise them. In Nature, there are two main
ways that peptides are produced: either utilising
the ribosomes or employing a non-ribosomal
mechanism. Ribosomal peptide biosynthesis has
been studied extensively; each ribosome acts
much like a computer, employing a special code
to signal and incorporate each amino acid into

the overall peptide structure. Non-ribosomal
peptide biosynthesis is more complicated,
utilising modular multienzyme complexes, called
non-ribosomal synthetases. These complexes
behave like a factory assembly line, selecting and
assembling various building blocks to create the
overall structure. These multienzyme complexes
can incorporate a much greater range of building
blocks than the ribosome and are able to introduce
a diverse array of modifications into the peptides
they assemble. This makes non-ribosomal peptides
more structurally and functionally diverse than
their ribosomal counterparts.
CIs within our Flagship 3 are studying nonribosomal peptide assembly lines to reconstitute
and re-program them in the laboratory, enabling
the creation of complex peptides and proteins that
would be otherwise unachievable. To accomplish
this, a thorough understanding of the component
parts of the assembly lines is essential. One of the
most important components is the condensation
domain, which forms peptide bonds between
successive building blocks incorporated into

a)

c)

Molecule B (second chain)

Molecule A

PCP-C didomain structure showing the acceptor bound state of the C-domain for the first time.

b)
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N (2481)

C (2552)

d)

the peptide chain. It is of critical importance to
understand the mechanism used by condensation
domains to connect the building blocks. This will
enable assembly lines to be reprogrammed to
create useful products in the laboratory.
Last year, our CIs Max Cryle, Greg Challis, and
Colin Jackson published a study on the structure
of an important condensation domain involved in
biosynthesis of the peptide fuscachelin, produced
by the thermophlic bacterium Thermobifida
fusca. A complex of one of the condensation
domains from the assembly line fused to a
particular building block was produced by
bacterial expression, purified, and crystallised.
The crystals were bombarded with high-intensity
X-rays at the Australian Synchrotron enabling
the three-dimensional structure of the complex
to be solved. The structure
was compared with those
of similar condensation
domains from other
assembly lines and
analysed computationally
to identify important
features. Further studies
were conducted to assess
important structural
features, including single
amino acid mutations,
and the role they play
in peptide bond
formation.

This work provided key insights into the way
condensation domains interact with the building
blocks incorporated by non-ribosomal peptide
synthetases, paving the way for further studies of
these remarkable assembly lines. Additionally, this
contributes to ongoing endeavours to develop
bespoke assembly lines in the laboratory for
sustainable production of diverse peptides with
a range of important applications. This project
was published in the prestigious journal Nature
Communications in May 2021 and has received
over 5,300 views, 6 citations, 52 mentions on
Twitter, and 5 mentions by news outlets. The
project showcases a key cross-nodal collaboration
between CIs Cryle, Challis, and Jackson between
our VIC and ACT nodes. It is an important output
from our Flagship 3 within the Develop theme.
Reference: Izoré, T., 2021, https://www.nature.
com/articles/s41467-021-22623-0

W

PhD student Ms Candace Ho
setting up drops for protein
crystallisation to structurally
examine the PCP-C domain
complex by x-ray crystallography.
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2022 Research Plan
Our 2022 Research Plan is oriented
towards advancing and accelerating the
Centre’s defined projects that fall within
our three flagship programs. These
projects are well-integrated across the
Centre with an average of four CIs and
their groups per project, and an average
of 2.7 participating universities per project.
Collectively, these projects advance the
objectives of their overarching flagship.

CIPPS Project Collaboration by CI lab

CIPPS CIPPS
Project Collaboration
Project Collaboration
by Chief Investigator lab
Turn-on ﬂuorescence
for protein tracking

by CI lab
New

New

Turn-on ﬂuorescence
for protein tracking

Flagship 2 - Bioavailability
and Localisation
Flagship 2 - Bioavailability

Isotope-labelled peptides

Lanthanide-based protein and Localisation
labels
NMR and EPR methods for
localising
peptide
ligands
Isotope-labelled peptides
on proteins Lanthanide-based protein
NMR and EPR methods for
localising peptide ligands
on proteins

Cryle

Endosomal escape

labels

Endosomal
escape
Making peptides
bioavailable
Organelle-targeted sensors

Making peptides bioavailable
LipDB
Cell membrane characterisation
Organelle-targeted sensors

Cryle

Cyclic Peptide Inhibitors
of SARS-CoV-2 Proteins
Peptide Inhibitors
Bicyclic Cyclic
depsipeptide
of SARS-CoV-2 Proteins

Challis

HDAC inhibitor biosynthesis
Epoxyketone
biosynthesis
Bicyclic
depsipeptide

Challis

Cell membrane characterisation

Otting

Henriques
Payne

Electrochemical modiﬁcation
of peptides and proteins

Acyl Hydrazide Chemistry
for Targeted Peptide
and
Protein
Modiﬁcation
Acyl
Hydrazide
Chemistry

for Targeted Peptide
and Protein Modiﬁcation

Jackson
Jackson

Malins
Flagship 3 - (Bio)Synthetic
Malins Technologies

Henriques

King

Craik

Functional library screening

King

Design and engineering
of peptide and protein-

modifying
enzymes
Design
and engineering
of peptide and proteinmodifying enzymes

Unlocking the peptide
universe of Australia’s

venomous
invertebrates
Unlocking
the peptide
universe
of Australia’s
for drug
and insecticide
venomous invertebrates
Peptide folding
discovery
Australian bioactive
for drug and insecticide
peptides
discovery
Australian bioactive
peptides
Peptide folding

Flagship 3 - (Bio)Synthetic
Technologies

Agricultural crops

Legend
Legend

Flagship
Flagship

Craik

Functional library screening

Payne

Electrochemical modiﬁcation
of peptides and proteins

Person
Person

Jolliﬀe

Fairlie

Epoxyketone biosynthesis

Incorporating dipeptide
mimetics in GPAs

Project
Project

Jolliﬀe

Fairlie

Otting

HDAC inhibitor biosynthesis

Incorporating dipeptide
mimetics in GPAs
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LipDB

Agricultural crops

Butterﬂy pea genome

Drugs in Plants

Butterﬂy pea genome

Drugs in Plants

Koala Milk

Koala Milk

Belov

Belov
Flagship 1 - Unlocking
Flagship
- Unlocking
the 1Peptide
Universe
the Peptide Universe

Colgrave
Colgrave

Clitoria ternatea.

Flagship 1: Unlocking the peptide
universe of unique Australian animals
and plants

aid future conservation and survivorship through the
production of a synthetic milk and/or an alternative
milk product (produced by cellular agriculture).

Discovery of bioactive peptides from unique
Australian vertebrates (Sydney, UQ, ANU, ECU):
We will sequence, annotate, synthesize and
express host-defence peptides, and decode
peptide function of marsupial defensins. We will
use machine learning (ML) for structure-function
prediction and to reconstruct ancestral sequence,
generating an iterative learning process where
the ML will be used to reinvestigate genomes and
transcriptomes to discover even more bioactives.

Agricultural crops (ECU, UQ, ANU): Development
of a computational biology workflow to identify
and characterise potential bioactive peptides within
high-resolution genome sequences using public
bioactive peptide databases. Investigating the
high-quality reference genomes and pan-genomes
from cereal and legume species will enable the
detection of novel small proteins with bioactive
properties. This project will greatly expand our
understanding of the evolution, structure and
characteristics of these bioactive peptide families.

Unlocking the peptide universe of Australia’s
venomous invertebrates for drug and insecticide
discovery (UQ, Sydney, QUT): Our activities in 2022
will focus on the assembly and annotation of the
genome and venom peptidome of the box jellyfish
Chrionoex fleckeri and Irukandji jellyfish Carukia
barnesi; as well as venomous caterpillars Doratifera
vulnerans and Megalopyge opercularis. While
this is primarily within the Discover theme, it will
provide a pipeline of novel peptide and proteins
for further characterisation and engineering in the
Decode and Develop themes.
Koala Milk project (Sydney, ECU): Conduct discovery
proteomics and transcriptomics on koala milk
samples from a range of ages and lactation stages
to identify bioactive peptides. Characterising the key
components and changing profile in koala milk could

Butterfly pea genome (UQ, QUT, Sydney): Butterfly
pea (Clitoria Ternatea) is a legume species that
encodes the largest number of cyclotide sequences
and one of the fastest peptide ligases known to
date. We will produce an annotated draft genome
of butterfly pea and create a model for cyclotide
evolution by co-option of albumin-1 genes.
Peptide folding (UQ, ANU, Sydney): Disulfiderich peptides are found throughout nature, many
of which are promising leads for applications in
biotechnology. A challenge is their production
because oxidative folding can result in unwanted
side products. We will obtain a greater
understanding of oxidative folding of disulfide-rich
peptides to enable design of any disulfide-rich
peptide to fold at will.
CIPPS 2021 ANNUAL REPORT
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Flagship 2: Programming peptides for
bioavailability and localisation
Within 2022 we will further our understanding
of the link between peptide structure and cell
permeability, and advance the development of
enabling-technologies of novel labels and probes
to aid in studying the cell membrane and the way it
interacts with important biomolecules.
Making peptides bioavailable (UQ, Sydney, QUT):
we will develop new insights about molecular
determinants of membrane and cell permeability,
metabolic stability, pharmacokinetic and
pharmacodynamic properties of peptides.
NMR and EPR methods for localising peptide
ligands on proteins (ANU, Sydney): we will
develop new NMR and EPR methods to measure
intermolecular distances and identify the binding
site of a high-affinity peptide ligand on its target
protein.
50

Isotope-labelled peptides (ANU, Sydney): In vivo
production of isotope-labelled peptides and atom
labelling (specifically 19F) for detection by NMR
spectroscopy.
Turn-on fluorescence for protein tracking (Sydney,
ANU): Tracking proteins in cells requires exquisite
sensitivity at a level only offered by fluorescence.
We will explore and optimise the performance of
a new bioorthogonal reaction where a genetically
encoded non-canonical amino acid is posttranslationally modified to generate a fluorescent
label.
Organelle-targeted sensors (Sydney, UQ, QUT): We
will develop new methods to target many of the
cell’s key organelles and, using this information,
we will prepare new organelle stains and targeted
sensors. These tools will be used by CIPPS
members to study the cellular effects of bioactive
peptides and proteins and will be of use to the
wider research community.

Nuclear Magnetic Resonance
(NMR) is one of only two
techniques available for
complete determination of
the structure of proteins,
providing the fundamental
molecular information used
in drug design programs. The
Queensland NMR Network
Spectroscopy Facility,
which is maintained by The
University of Queensland, is
the most powerful state-ofthe-art NMR spectrometer
in Australia.

Lanthanide-based chemical probes for protein
labelling (Sydney, ANU): The site-specific labelling
of proteins with lanthanide ions enables a
variety of different techniques such as NMR and
fluorescence spectroscopy to be used to probe
protein structure, function and dynamics. We
will develop new methods to introduce Ln3+
tags to proteins in a site-specific manner that
also meet the requirements for rigid, stable and
enantiomerically pure labels.
Investigating lipid binding proteins (Sydney, UQ,
QUT): We will create a database of known proteins
that bind to lipids; to decode which amino acid
residues are important in the binding events and
use this knowledge to develop probes for specific
membrane lipids. The knowledge we will gain will
be used to design probes for selective detection
of membrane lipids and will enhance our ability to
target cargoes to specific cell membranes through
control of binding to their lipids.

Cell membrane characterisation (QUT, UQ,
Sydney): With this project we will characterise lipid
bilayer composition and biophysical properties of
a panel of diseased vs healthy cells, to understand
how these properties can be utilised to improve
cell membrane targeting and how they modulate
permeation of peptides.
Cell permeable peptides that escape endosomes
(QUT, UQ, Sydney): There are challenges in
translating peptides into therapeutics, as peptides
often get trapped inside endosomes and are
unable to reach the cytosol where protein targets
are located. In the first instance we will develop
screening assays that can help identify and
quantify intracellular location of peptides to inform
endosomal escape.
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Research Fellow Dr Edward Gilding and PhD
student Abhishek Bajpai observing the flower
morphology of a cyclotide-producing plant at
The University of Queensland.
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Flagship 3: (Bio)synthetic Technologies
for Peptide and Protein Engineering

exploit in industry, medicine, and agriculture
(Monash, ANU, Sydney).

In 2022 the following projects are designed
to push the frontiers of peptide and protein
engineering through the application of (bio)
synthetic technologies.

Understand and reprogram the biosynthesis of
bicyclic depsipeptide histone deacetylase (HDAC)
inhibitors (Monash, UQ, ANU, Sydney): Bicyclic
depsipeptide natural products from bacteria
potently and selectively inhibit class I histone
deacetylases (HDACs). They display promising
anticancer activities, as exemplified by romidepsin,
which is approved by the FDA for the treatment
of cutaneous and peripheral T-cell lymphoma.
However, their biosynthesis is poorly understood.
In 2022 we aim to elucidate the mechanism
for assembly of the conserved thiol-containing
warhead of bicyclic depsipeptide HDAC inhibitors.

Expand the Scope of Acyl Hydrazide Chemistry
(ANU, Sydney): Devise new strategies for the
targeted modification of peptides and proteins by
merging cutting-edge synthetic tools, including
next-generation photo- and electrochemical
processes, with modern approaches to
recombinant protein expression.
Design and engineering of peptide and proteinmodifying enzymes (ANU, Sydney, UQ): Many
chemical transformations, such as cyclisation of
peptides and glycosylation of proteins, are catalysed
by enzymes. However, enzymes have evolved
for a given biological function in the cell, rather
than for use in laboratories and industry. We will
seek to generate improved and novel enzymes for
modification of peptides and proteins for a range of
applications in fundamental science and industry.
Develop a platform for screening peptide libraries
for activity (UQ, QUT, ANU): we seek to establish
a general-purpose platform for screening
peptide libraries based on a functional output
rather than just site-specific binding which will
move the development pipeline closer towards
translation. This will specifically require establishing
technologies and integrating technologies for
building peptide libraries, assays for functional
readout and high throughput technologies for
sorting active from inactive peptides.
Develop plants for recombinant production of
bioactive peptides and proteins (UQ, Sydney, ECU):
We will test the production of a range of unique
peptide scaffolds derived from marine organisms,
arachnids, plant, marsupials and human origin for
their suitability for plant-based production.
Incorporate dipeptide mimetics in glycopeptide
antibiotics (GPAs) as a general approach for the
redesign of nonribosomal peptide synthetases
across the broad range of compounds that we

Epoxyketone biosynthesis (Monash, ANU, Sydney):
Epoxyketone-containing nonribosomal peptides
produced by bacteria, such as epoxomicin and
eponemycin, are potent proteasome inhibitors
that have inspired the development of several
drugs. In 2022 we seek to clone the trypotpeptin
biosynthetic gene cluster and express it in a
heterologous host, with a long-term aim of
developing sustainable biocatalytic processes for
the manufacture of peptidyl epoxyketones.
Cyclic Peptide Inhibitors of SARS-CoV-2 Proteins
(Sydney, ANU, UQ): In this project we will use a
powerful mRNA display technology with genetic
reprogramming to discover novel cyclic peptides
that target key proteins involved in SARS-CoV-2
entry into human cells, including the SARS-CoV-2
spike protein and the human ACE-2 receptor. We
will also leverage this mRNA display platform for
the discovery of novel inhibitors of two key viral
proteases MPro and PLpro that are crucial for the
replication of the virus.
Electrochemical modification of peptides and
proteins (Sydney, ANU): The majority of approved
protein therapeutics (‘biologics’) are modified
but are produced and administered as mixtures.
The overarching goal of the proposed research
program is to develop novel electrochemical
methods for the functionalisation of a range of
protein substrates at pre-determined sites.
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Centre Operations
Our Centre Operations Team enables the Centre
to achieve impact across its research goals,
objectives and translation programs. It does this by
(1) supporting initiatives that enhance successful
Centre collaboration across our research nodes
and with existing and prospective partners and
stakeholders, (2) providing smooth administrative
operations of the Centre (including operational
and performance planning), and (3) maximising
the visibility of our Centre’s research through
communications and engagement functions.

Successful Centre Collaboration
Much of the success of the Centre’s research
outcomes are dependent on cross-nodal
and partner collaboration. To enhance the
opportunities for collaboration the Centre has
initiated a number of strategies to share and
discuss its research and findings and identify the
most impactful research direction. These include
the internode visits, research retreats, and the
establishment of our Research Committee.
After the Centre formally commenced in January
2021, the Director, David Craik, along with Chief
Operating Officer (COO), Richard Kim, and
Centre Administrative Coordinator and Executive
Support, Annie Kan, travelled to each node and
visited the labs of each CI. This allowed the
Director to discuss the Centre directly with the
CIs including its operations, research objectives
and collaboration opportunities. It also provided a
valuable opportunity to meet each CI’s team. This
was an important initial step in understanding our
collective capabilities as we formalised the Centre’s
research program.
The Centre had planned for its first whole-ofcentre, in-person Research Retreat for mid-2021 at
the Novotel Sunshine Coast. However, 2nd wave
COVID-19 restrictions and border closures meant
that the Centre Operations Team needed to pivot
the Retreat into a virtual event with a few days'
notice. Our virtual retreat was held successfully
29 June – 1 July 2021 with more than 60 people
in attendance. This included our Centre Advisory
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Board, participants from all six research nodes
and the Australian Research Council’s Programs
Branch.
On the first day Liz Visher, Director (Major
Investments) ARC, gave a presentation on
“Expectations of ARC Centres of Excellence and
organising for impact” that provided an excellent
context-setter for our discussions. David Craik
and Rich Payne provided an overview of the
Centre’s Research Program which was followed
by an overview of each of our proposed Flagship
Programs by the respective theme leaders. On
our second day we heard presentations from
each CI on their capabilities and opportunities
for collaboration within these Flagships. This was
followed by a whole-of-centre workshop facilitated
by Richard Kim to formulate the Centre’s strategic
plan. On our final day we trialled a collaborative
networking platform SpatialChat to simulate
informal and round-table collaboration. At the
conclusion of the Retreat our Directorate held an
informal debrief with the Centre Advisory Board
to capture their perspectives and advice from
their observations over the preceding days. The
retreat was a great success, and bodes well for the
forward seven years of impactful research.
The Research Retreat was to be followed up by the
Centre Launch, which was planned for between
July and September 2021. COVID restrictions,
especially impacting on the members located
in southern state, has meant that the Centre will
now be launched later in 2022 after our Research
Retreat in April.
In 2021 the Centre established a Research
Committee, as a sub-Committee of the Executive
Committee. It consists of the Deputy Director
(Chair), Centre Director and theme leaders. It is
responsible for, among other things, ensuring the
quality and alignment of the Centre’s research;
the awarding of funding grants on merit;
recommendations on IP and patent opportunities.
It is key in the success of Centre cross-nodal
collaboration.

Centre Director, David Craik,
and COO, Richard Kim, visiting
The University of Sydney.
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The Centre’s first Research Retreat was held on-line.

Administrative Operations and
Performance Planning
In 2021 the Centre implemented a number
of effective operational processes including
governance, project performance monitoring,
financial management, contract and IP
management, and a risk register. In addition,
the year saw the recruitment of almost a full
complement of the Centre Operations Team.

key information on Project Plans, Outcomes
and Outputs, Centre Members and Events.
Furthermore, CIPPS Connect provides centre-wide
visibility of essential information, ranging from
contract departures with partners (key clauses
that vary from the head partnership agreement),
to personalised researcher profiles, which enable
opportunities for collaboration and support across
the Centre.
Financial Management

Effective Governance
2021 saw the Centre establish the Centre Advisory
Board (CAB) (page 6). The CAB has an agreed
Terms of Reference which includes the provision
of independent advice to the Executive Committee
on all aspects of the Centre’s operations. In 2021
the Board attended the three-day Research Retreat
in June and met with the Directorate in a separate
debrief session after the Retreat. The CAB is
anticipated to meet twice a year.
Project Performance Monitoring
One of the key achievements of the Operations
Team in 2021 was the development and launch
of a Centre-wide collaboration tool, CIPPS
Connect. This tool is an important part of the
Centre’s project and KPI monitoring, holding
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The COO worked with the finance to teams to
successfully develop a chart of accounts that
allows for transparent management reporting. An
invoicing process has been put in place and the
initial transfer of funds to all nodes was completed
allowing the centre research to commence. 2021
also saw additional carry forward largely due to
COVID-19 impacts where international border
closures delayed the recruitment of a number
of exceptional postdocs identified by our CIs
until 2022; State border closures, and lockdowns
affected our ability to implement our cross-nodal
exchange and industry placement programs; and
some lab-based work in Melbourne and Sydney
was delayed. These funds have been carried
forward into future years for allocation against
these initiatives.

Contract and IP Management
An online workshop, Enabling Centre
Collaboration: A ‘Fine Print Primer’, was held by
the COO on 16 November. The Primer aimed to
increase understanding of the Centre’s agreement
structures and legal framework. The workshop
covered vital clauses within the agreements
including collaboration, confidentially, background
IP, improvements, and relevant contract
departures with partners. This was an important
step in promoting compliance, transparency and
successful partner collaborations across the Centre
including through the Seminar Series and with
project work.
Successful Recruitment
During 2021 the Centre continued its recruitment
of the roles planned for the Centre Operations
Team. This included the Business Manager
(Chris Fenwick), Communications and Outreach
Officer (Dr Nisharnthi Duggan), Data Officer
(Vanessa Heffernan), and three of the four Node
Administrators (Cindy Guy (Sydney), Stephanie
Pachu Ganeson (UQ) and Dr James Antoney

(ANU)). At the end of 2021 James successfully
secured a full-time research position at QUT in the
ARC Centre of Excellence in Synthetic Biology, and
as a result two new Administrators will be recruited
to the Centre in the first half of 2022.

Research Visibility
Finally, 2021 has seen the Centre consider all
elements of its branding and visual identity. The
Centre developed its branding and collateral,
including the finalisation of Centre branded
materials such as Centre logos, signage
and conference banners. In addition, the
Centre successfully updated its website and
relaunch of the twitter page (as outlined in the
Communications and Outreach Portfolio).

Entrance to the CIPPS lab at
The University of Queensland.
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Industry Engagement and
International Connections

Successful Centre Collaboration
Two of our Centre’s strategic priorities are to
foster the development and translation of peptide
and protein biomolecules and new technologies
for societal benefit, and to position Australia
at the international forefront of peptide and
protein science. The Industry Engagement and
International Connections Committee informs
and guides the development of initiatives that
enable the Centre to achieve these strategic
priorities. These initiatives promote and develop
deep collaboration with industry partners, enable
CIPPS researchers to engage with end-users to
create new platform technologies, assist progress
towards translation and research impact including
commercial outcomes, and facilitate collaboration
with leading international peers.
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Our industry placement
scheme enables
researchers to learn
from and 'shadow'
industry.

Facilitate deep collaboration with
industry
We are proud to collaborate with partners who
collectively span big pharma (Astra Zeneca, Novo
Nordisk), ag biotech (InnovateAg), instrumentation
(AB Sciex, Vapourtec), sequencing (Bioplatforms),
and manufacturing (CSIRO, Almac) sectors.
These partnerships support industry placements
and internship programs for ECRs and students
that will provide invaluable experience within
entrepreneurial cultures focussed on commercially
relevant outcomes. In collaboration with the
Training and Mentoring Portfolio, the Industry
Portfolio will coordinate the industry placement
program, facilitate exchange visits to PIs’ labs for
knowledge and technology transfer, and promote
multidisciplinary projects co-supervised by CIs with

complementary expertise and involving industry
partners. The Industry Portfolio will work closely
with Training and Mentoring to deliver workshops
to ECRs and students on partnering with industry,
and with the Communications and Outreach
Portfolio to host our biannual industry showcase.

Fast-track translation and impact
CIPPS will utilise existing technology transfer
arms of our collaborating universities but seeks
to augment these capabilities and reduce
impediments to translating our research. Funds are
available to evaluate the technology investment
readiness of Centre research and fast-track industry
partnerships. For example, industry collaborations
often start small but can grow after initial proof-ofconcept (POC) studies. We have allocated a POC
fund, available to CIPPS CIs for small-scale pilot
studies to provide POC data and enable a higher
entry-level collaboration with an industry partner.
A second example is the strategic partnering fund
that will support travel to prospective partners
identified as being likely to champion CIPPS, or
renewal of existing partnerships with companies
having strategic potential for advancing our
translation aspirations. We will also encourage
participation at leading international industrycentric conferences, such as the Boulder Peptide
Symposium and TIDES USA.

Professor David Craik talking at industry partner
InnovateAg's Research Symposium, Wee Waa, NSW.

Expand the international reputation of
CIPPS
Our CIs are already recognised internationally for
their work as individual researchers. However,
to accelerate the international reputation and
standing of CIPPS our Industry and International
Portfolio will identify and implement strategies

PhD student Natalie Trinh (New group) during her
internship at CordenPharma, Frankfurt, Germany.
such as CIPPS international visitors’ workshop
and lab residence to champion our research.
Our PIs comprise some of the world’s leading
experts in peptide and protein science from some
of the most prestigious institutions worldwide
and will be ideal candidates for this initiative.
In addition, we will identify other distinguished
international researchers who are already travelling
to Australia for conferences or sabbaticals, such
as the Australian Peptide Conference, and seek
to leverage these opportunities pre- or postconference to participate in our CIPPS workshops.
This will enable our researchers to showcase
their respective lab capabilities and research, and
develop more mature collaborations with leading
international researchers beyond what can be
achieved during conference proceedings.
Another initiative to expand the international
reputation of CIPPS will be a Researcher Exchange
Program with our leading international partner
organisations that will facilitate two-way exchanges
between labs. This will enable our students and
ECRs to develop expertise with cutting-edge
techniques that they can bring back to their
national labs, but equally promote uptake of our
technologies.
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Equity Diversity Inclusion and
Indigenous Program
We have a vision of an inclusive workplace,
creating a positive working environment for all.
We aim to maximise the potential of peptide
and protein science in Australia by attracting and
retaining the brightest researchers in an open and
supportive research environment that encourages
and respects Indigenous knowledges and
environmental stewardship.
In line with the Centre strategy outlined in the
proposal, the Centre has strived to fulfill its
commitment to a positive family-friendly work
environment throughout 2021. Key to this is
the incorporation of a Carer’s Initiative within
key Centre events to enable the participation
of all Centre staff including those with carer
responsibilities. The first of these events was the

Collaboration coffee between
CIPPS members from Edith Cowan
University, CSIRO and The University
of Queensland.
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Centre’s Research Retreat, which was postponed
to 2022 due to COVID travel restrictions. The
Retreat is being organised with carer support and
the Portfolio will capture lessons from this first
Retreat to support the development of a stronger
family-friendly approach to Centre events going
forward.
Looking forward to 2022, the Portfolio will focus
on three areas: 1) Identification, understanding
and reporting equity and diversity concerns within
the Centre, 2) Centre-wide outreach initiative
to ensure Centre members have a common
understanding of inequity and its impacts, and 3)
Development of cultural outreach activities with
intent to develop access pathways for students for
which peptide and protein science had previously
seemed inaccessible.

2021 IMB Impact
Awards – Community,
Diversity, Inclusion
(Team), University of
Queensland.
Dr Kirsten McMahon
was a member of
NIMBL (Netballers of
the IMB Lads/Ladies/
They) which is a
mixed gender netball
team, that focuses on
creating an inclusive
and supportive
environment through
sport.

Identification, understanding, and
reporting of equity and diversity
concerns within the Centre
Identification and understanding of the equity and
diversity concerns of members within the Centre
is seen as key to address these concerns. The
Portfolio will look at existing de-identified data on
Centre members to establish a diversity baseline. In
addition, the Portfolio will conduct a Centre-wide
survey to gain an understanding of the current
equity concerns and barriers to inclusion for Centre
members. Collection and reporting of these data
will provide transparency of the current situation
within the Centre; understanding of the concerns
will be used to inform core Portfolio activities going
forward.

Centre-wide outreach initiative
A first step to inclusion is ensuring a common
understanding of equity and diversity expectations
within an institution. In 2022 the Portfolio will
focus on developing Centre-wide equity, diversity,
inclusion and Indigenous engagement policies and
guidelines, and where appropriate, provide training.
These will cover behaviours and expectations
within the Centre including within operations (such
as unconscious bias and recruitment); research

(such as the promotion and retention of female
researchers); Indigenous engagement and IP (such
as Indigenous co-design, free prior and informed
consent, and Indigenous knowledge and IP); and
events and workshops (such as the Carer’s Initiative
and event good practice).

Development of cultural outreach
activities with intent to develop access
pathways for students
Peptide and protein science is a very specialised
science involving expensive, highly-technical and
lab-based equipment. This makes it less accessible
to people. In 2022 the Portfolio will explore the
creation of access pathways for potential future
students and researchers. The first step is to
initiate contact with Aboriginal and Torres Strait
Islander community members to gauge interest
and possibly exchange knowledge on Australian
flora and fauna. This initial activity aligns with
existing programs within each node to create
a cadetship research pathway; creating kitchen
science packages for school visits (in conjunction
with the Communication and Outreach Portfolio);
and reaching out to organisations, such as
DeadlyScience, to arrange presentations with
remote and Indigenous schools.
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Communications and Outreach Portfolio
We have a vision to deliver our science across
the nation and globally. Our communications and
outreach portfolio has developed a comprehensive
communication and engagement strategy for the
Centre. This strategy aims to harness the Centre’s
existing expertise demonstrated by our outreach
ambassadors, such as Dr Samantha Nixon who
was chosen as the runner-up in the International
FameLab final (see page 21) and Dr Jennifer Payne
who founded a pen pal program for scientists to
connect with school-aged children, and embed
this as a broader Centre capability. The Centre
Strategy aims to engage with and produce
relevant communication materials for state and
commonwealth governments, the broader science

NSW Health Commercialisation Program, tour
and briefings for the Queensland Minister for
Science and Environment, the Honourable
Meaghan Scanlan MP, and the Queensland
Shadow Minister for Education, Dr Christian
Rowan MP, and a roundtable hosted by the
Prime Minister’s Special Envoy for Global
Business & Talent Attraction;
•

eight briefings to industry, including ANZ –
Agritech alternative proteins roundtable, Novo
Nordisk, and the Institute of Brewing and
Distilling;

•

three presentations to non-government
organisations including the Australian Chinese
Business Council and the Australian Institute for
Food Science and Technology;

•

six presentations to professional organisations
including the Asia Pacific Association of
Allergy, Asthma and Clinical Immunology,
the European Academy of Allergy and
Immunology, the Australian Pain Management
Association, and the Australian Academy of
Science; and

•

four school visits including Truscott St Public
School, Brigidine College, Holy Family Primary
School STEM week, and Australian Science
Innovations Junior Science Olympiad.

community, industry, primary and high school
students and the public.
Key highlights of 2021 include:
•

nine talks to the public including five to
local Rotary and Probus clubs, ANU Science
in the Pub, Wildlife Preservation Society of
Queensland, National Science Week, and The
Conversation Curious Kids Workshop;

•

five presentations and briefings to government
including the 2021 Austrade Greater China
Alternative Protein Workshop, Panel for the

Kids at Truscott St Public
School learning about
amino acids with Dr
Carolyn Hogg from The
University of Sydney.

image: Carolyn Hogg
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Engagement rate
increased from 0.7 % to
1.3%; 428 new followers

Dr Samantha Nixon at The Conversation
Curious Kids Workshop and Book Launch.

The Centre will increase the understanding of our
research across the broader science community
and the general public. One key strategy of the
Centre is to partner with local organisations
that will enable researchers to connect with
a diversity of audience members and expand
the general understanding of our science. This
strategy includes participation in key events such
as National Science Week, Science at the Local,
Pint of Science, Soapbox Science and FameLab.
Furthermore, we will apply for funding and are
seeking collaborative opportunities to host events
for National Science Week.
Building on the opportunities created by the
above events, and as a part of our Early Career
Researcher development program, we will train
our early career researchers to communicate their

Channel views increased by 156%
(2,460 views up from 1,578) and watch
time increased by 136% (84.6 hours up
from 62.1 hours)

>29,400 visits with an
average of 80 unique
visitors per day and 4.3
page views per visit

work effectively and connect with the public. We
are striving to build the next generation of science
communicators and have workshops planned for
topics such as ‘Building and curating your research
profile’, ‘Communicating for Impact’ and ‘The
Good, the Bad, and the Ugly of graphical abstracts’.

Dr Samantha Nixon from
The University of Queensland
presenting at the Chapel Hill
Probus Club.
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Dr Samantha Nixon (centre) helps Hon Meaghan Scanlon MP (far left and far right) and Professor Bronwyn
Harch, Deputy Vice-Chancellor (Research) get up close to our funnel web spiders

We aim to embed our science within the various
school curricula, with assistance from AI Mia
Sharma, to inform the younger generation and give
them first-hand experience with real scientists. In
2022 we will scale up our school visits program,
with the potential to partner with the CSIRO STEM
Professionals in Schools program, initiate our
mentoring program and conduct our first lecture
series for the Centre.
In 2022 we will build upon our online and social
media successes. In 2021 we re-launched our
YouTube channel with a video series of ‘science
explainers’ to build engagement and reach
broader online audiences. Our YouTube channel
views increased by 156% in 2021 compared to
2020 and our watch time increased by 136% (see
infographic). Going forward our YouTube video
series will include personal videos introducing
our team as well as informative videos about our
research projects. We also re-launched our Twitter
account and are using this platform to promote
our Centre events and achievements, cross-link
to our YouTube channel as well as educate the

public. During 2021 our Twitter engagement rate
increased from 0.7 % to 1.3% and we gained 428
new followers. Furthermore, our website attracted
over 29,400 visits with an average of 80 unique
visitors per day and 4.3 page views per visit.
We will increase our media presence leveraging
our connections with the local media teams at
each of our institutions. We will work with these
teams to identify local media opportunities,
prepare relevant press releases and train our
scientist for media coverage. Throughout 2021 our
scientists have conducted numerous interviews
for television and radio (13), podcasts such as the
BBC’s The Naked Scientists (3), and written articles
for the Conversation and appeared in national and
local print media such as The Sydney Morning
Herald, The Guardian, Herald Sun, The Washington
Post, and National Geographic.
Through this wide array of outlets and
opportunities, we aim to share our excitement and
continue to communicate the impact of peptides
and proteins in 2022 and beyond.

Image: Khadija Asad

Monash University's Dr Jennifer Payne created a pen pal program to inspire students to study science.
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Training and Mentoring Portfolio
Interdisciplinary training is required to access
rapidly emerging and ground-breaking techniques
as they arise throughout the lifetime of the
Centre. This will enable CIPPS to be dynamic
and to remain at the forefront of research in
peptide and protein science. The work of our
Training and Mentoring Committee is focussed
on implementing high-quality, impactful programs
that expands the intellectual and technical purview
of early- and mid-career researchers and students.
The Committee promotes opportunities for our
emerging scientists to develop their competencies
in CIPPS science, expand their professional
networks, gain scientific independence, and
become our next generation of leaders in
interdisciplinary peptide and protein science.
A Centre-wide approach is being taken to bring
together and share diverse expertise and transfer
knowledge between CIs, PIs, AIs and Centre
researchers. Central strategies outlined below
are being implemented to augment local training
programs available to doctoral students and ECRs.

Cross-nodal mentoring
PhD students and ECRs are assigned a mentorship
team, across labs and nodes, giving them access
to the best researchers in their field in Australia.
Multiple mentoring options are available including
formal cross-nodal supervision, an advisory/mentor
team comprising a non-supervisory CI or senior
postdoctoral researcher from another node, or
engagement with other CIs and their labs via mini
projects. The Centre’s use of Microsoft Teams and
SpatialChat aids communication and supports
students/ECRs and mentors to maintain regular
and effective contact.

ECR Symposium and professional
development
The CIPPS Annual Retreat will provide an
opportunity for development activities targeted
to students and ECRs with specific professional
development activities coordinated between
the various portfolios (i.e., Communications and
Outreach, Industry and Engagement, Equity,

Research Fellow Dr Conan Wang working
with PhD student Jing Xie.
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Diversity, Inclusion and Indigenous, and Training
and Mentoring). Students and ECRs will also be
given an opportunity to present their work though
an annual ECR symposium (as part of the Annual
CIPPS Meeting) and gain valuable feedback from
the ISAB as well as other CIPPS members.
In the absence of our formal face-to-face meeting
last year, the Centre launched an ECR Seminar
series during 2021 coordinated by Training
and Mentoring Portfolio leader, Max Cryle,
and comprising ECRs from each node: Elwy
Abdelkader (ANU), Aurelie Benfield (QUT), Stephen
Butler (Sydney), Simon de Veer (UQ), Xinyun Jian
(Monash), Mitch Nye-Wood (ECU). The seminars
create an opportunity to hear more about the
diverse projects occurring across the Centre,
forge new collaborations and, receive advice
and feedback on research as we move forward.
Seminars to date have included talks on:
•

•

DPAC sensors for proximally-phosphorylated
peptides (Dr Nikki Tzioumis and Dr Stephen
Butler, USyd);
Leveraging the selective cell-penetrating
properties of a designer helix-loop-helix
peptide (Dr Nicole Lawrence, UQ);

Chief Investigator Professor Elizabeth New
and her student at the fume hood.
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•

Using peptides to ensure escape is futile for the
superbug S. aureus (Dr Jenn Payne, Monash)

•

Identification of bioactive peptides from
agricultural crops (Dr Angela Juhasz, ECU)

•

Peptide-based LDH5 inhibitors enter cancer
cells and impair proliferation (Dr Ferran NadalBufi, QUT);

•

Macrocyclic peptide landscapes: probing the
impact of different crosslinkers on a peptide
inhibitor (Dr Aline Dantas de Araujo, UQ);

•

Peptides from the pouch (Dr Emma Peel,
USyd);

•

Incorporation of arylglycine in peptides from
enzymatic probe to total synthesis (Dr Julien
Tailhades, Monash);

•

NMR labels by site-specific installation
of non-canonical amino acids (Dr Elwy
Abdelkader, ANU); and

•

Discovery of antiviral cyclic peptides targeting
the main protease of SARS-CoV-2 (Jason
Johansen-Leete, USyd)

Deputy Director Professor Richard Payne mentoring side by side in the lab.

Training in cutting-edge techniques
We are committed to developing the capabilities
of our students and researchers by providing
opportunities for members to benefit from
the expertise across CIPPS through various
initiatives that facilitate internodal exchanges and
collaboration. While some of these initiatives have
been hampered by the broad inability to travel
last year, students, ECRs and MCRs will have the
opportunity to apply for funds to visit labs of CI/
PI/AIs to learn techniques as well as more broadly
through technique-themed workshops that will
be delivered across nodes. These workshops will
cover techniques such as protein biochemistry
(Monash), computational techniques (ANU), and
electrochemistry (ANU/Sydney), with a view to
online delivery to extend their reach beyond the
Centre.

Fostering an environment of
innovation and paradigm-shifting
science
CIPPS will ensure that ECRs are provided with
opportunities to drive their own research ideas
within the lab, but also through establishment of a
“Fresh Ideas” grant (FIG) scheme for Centre ECRs.
This scheme will provide seed funding, lab access
for pilot projects, and an in-kind CI contribution in
the form of assistance in managing and reporting
on results of ECR projects. This initiative will
provide recipients with critical skills and experience
to develop funding applications and manage their
own projects. ECRs will also have the opportunity
to supervise our undergraduate scholarship
programs enabling them to further develop
their supervision and project planning which
will serve as a springboard towards their future
independence.
Through the combination of these initiatives and
the broader Centre experience, students and ECRs
are equipped to move into new positions, both in
research and industry, as evidenced by our 2021
Alumni (page 14). These Alumni are celebrated as
role models and will be invited to future events to
maintain and extend collaboration beyond CIPPS.
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Centre Life
2021 saw some
exciting new research
and opportunities
for social impact.
The Centre Team
also found time to
share ideas, inspire
each other, celebrate
festivals, cultural
events and sporting
achievements and
generally have fun.
Lunar New Year celebration.

68

Visiting an aquarium during the 7th Venoms to Drugs Conference.

Conversations at the Translational Research Institute.

Wildlife Genomics Group end of year breakup.

Social basketball.

At the Brisbane Festival.

Payne Group Christmas Party.

Team bonding between our ANU and Monash Nodes.

Pub catch-up.
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Key Performance Indicators

2021
Target

2021
Actual

Journal articles

75

110

Books

0

0

Book Chapters

3

6

1-5

6

10-15

55

75%

86%

Indexed journal articles in journals of IF >= 8 (#)

15

32

Research awards and prizes for Centre Researchers (#)

10

25

Workshops/conferences held/offered by the Centre

2

1

Training courses held/offered by the Centre

5

2

Postdoctoral researchers

14

54

Honours students

14

24

PhD Students

20

72

5

1

50

37

Postgraduate completions (incl current students)

0

10

Mentoring programs offered by the Centre

3

0

Performance Measure
Research outputs

Patents & IP Disclosures
Invited talks/keynote lectures

Quality of research outputs
Indexed journal articles in top quartile journals (%)

Additional researchers working on Centre research

Masters by research students
Associate Investigators

80

2021
Target

2021
Actual

1-5

9

3

5

To industry/business/end users

3-5

8

To non-government organisations

2-3

3

To professional organisations and bodies

3-5

6

School visits

1-5

4

5

4

1-3

0

≥35%

45%

80

127

International visitors and visiting fellows (inbound)

0

0

International laboratory research visits (outbound)

0

0

International lab visits for Centre PhD and postdocs

0

0

Centre website hits (600 increasing 10%pa)

600

29,425

Youtube channel views (from 10/month to 50/month)

120

2,460

Fresh Ideas Grants awarded

2

0

Indigenous Program Participants

5

0

Performance Measure
Presentations/briefings
To the public
To government (parliamentarians and department/agencies
at both State and Federal level)

Media releases

New organisations collaborating with, or involved in,
the Centre
Female research personnel
Proportion

Centre-specific KPIs
Centre attendees at professional development courses
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The (ion)SOURCE is the heart of a
mass spectrometer. It uses thermal
energy to vaporise and ionise a
sample suitable for mass analysis.
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Income and Expenditure Report
Opening Balance

5,502,591

Income
ARC Centre of Excellence Grant

5,181,620

ARC Centre of Excellence Grant including Indexing

5,181,620

Administering and Collaborating Organisation Contributions

1,450,563

University of Queensland

534,698

University of Sydney

373,895

Australian National University

320,000

Monash University

130,506

Edith Cowan University

48,209

Queensland University of Technology

43,255

Partner Organisation Contributions

40,000

AstraZeneca

40,000

Total Income

6,672,183

Total Funds Available

12,174,774

Expenditure
Salaries

2,586,742

PhD support

47,262

Equipment

16,009

Research maintenance and consumables

233,427

Travel and visitor support

49,730

Administration and operating costs

16,646

Education, outreach and communications
Workshop and conferences

2,299
39,482

Total Expenditure

2,991,595

Closing Balance

9,183,179
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