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MESSAGE
FROM OLIVIA

DAME OLIVIA NEWTON-JOHN DBE, AC
OUR FOUNDING CHAMPION

As many around the world have struggled during
this pandemic with lockdowns and incredible
challenges, | am in awe of the tenacity and
passion of the ONJCRI team. Both professional
and personal challenges did not dim their
determination to continue their vital cancer
research to help create a world beyond cancer.

I am so proud of this institute that was inspired
by my own drive to thrive beyond cancer.

We may be thousands of kilometres apart,

but we — the ONJCRI’s leaders, researchers,
clinicians, professional staff, students, volunteers,
supporters, partners and myself — are all united in
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this quest. | am forever grateful for and humbled
by our community and shared commitment to
envision and create this world together.

| have watched with particular interest as the
Institute has continued to expand its approach
to cancer research during 2020. There is now

a Bioinformatics and Cancer Genomics Lab
finding new ways to harness data, as well as
scientists undertaking drug discovery and a
trial on medicinal cannabis and its effects on
quality of life and balancing symptom control in
advanced cancers.

This last one is particularly close to my heart as
| seek answers for myself and foster research

into scientifically based holistic approaches for
treating, recovering from and living with cancer.

| hope you find this report as inspiring as | do.
Thank you for your ongoing support of ONJCRI.
Love and Light,

%@T@EQQ@X



CHAIR’S
REPORT

THE HON JENNY MACKLIN

Supporting the Institute’s leaders,
researchers, clinicians, students, staff
and volunteers has always filled me with
a deep sense of gratitude: their work
makes ONJCRI one of the leading lights
in translational cancer research. This year,
their grit in the face of obstacles saw my
gratitude deepen further still.

Early on, the Institute identified and
implemented contingency plans to be
ready well ahead of the various stages

of lockdown and other government
conditions. Researchers and clinicians
stayed the course by working remotely
when necessary, adapting well to
laboratory reconfigurations and generally
accommodating a “new way

of doing research”.

The staff not only revealed their resilience
as researchers during lockdowns, but
they also highlighted their humanity
with acts of kindness to the hardest hit.
Pat Thilakasiri, a researcher in our
Cancer Therapeutics Development
Group, created a food bag initiative

that helped around 3000 international
students in Victoria and NSW. During the
pandemic, they faced widespread casual
job losses and fell through the gaps of
local support (p. 46).
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| want to give special thanks to our
executive staff: Professor Matthias Ernst
for his steady, encouraging leadership
as Director, and Kim Tsai, our Chief
Operating and Financial Officer, who
juggled the ever-changing landscape of
restrictions and needs with aplomb. And
| want to congratulate Professor Hui Gan
on his new executive position as Clinical
Research Lead.

Maintaining financial performance during
this period was also challenging. | am
grateful to the Investment Committee,
who provided their extensive expertise
and valuable time to ensure our
investment portfolio was effectively
managed during a very volatile period.

We also couldn’t have weathered the
storm without the insight, leadership and
experience of my fellow directors, who
generously donated their time to guide
the Institute through these testing times.
The ability to continue our vital work is
also thanks to our key partners, Austin
Health and La Trobe University, and to
the ongoing support of the Victorian
Government.

Given the unprecedented nature of
this year, | invite you to marvel at the
Institute’s amazing achievements in 2020.

?_‘ L‘-Nk_l-"-\—-q

The Hon Jenny Macklin



DIRECTOR’S
REPORT

PROF MATTHIAS ERNST

A year ago, very few of us could have
predicted that my 2020 report would be a
far cry from the “usual” review of yet another
successful and exciting year. But 2020 was
different as we faced unexpected challenges.
These included balancing children and work
within the same four walls for weeks on end;
having very restricted access to laboratory,
office and maintenance space; adapting to
all those communication technologies with
their dependence on the vagaries of internet
bandwidth; and grappling with the changing
prospects of funding agencies. The list goes
on and on.

But one overarching goal kept the entire
ONJCRI team together and focused: our
pledge to our funders, donors, supporters,
cancer patients and their families. We are
dedicated to working towards a better future,
where ONJCRI's discoveries find their way
into the clinic, and make a real impact on how
oncologists treat cancer patients and monitor
their response to novel cancer drugs.

Even during the most challenging months

of 2020, all our research Groups and
Programs were able to keep up most of their
productivity. Some of our finest achievements
happened during this year. These included an
inaugural grant from the new National Drug
Discovery Centre to help develop promising
novel compounds that could improve
immunotherapy (p. 17); exciting outcomes
from our rare cancers clinical trial (p. 20);
NHMRC support to progress our biliary cancer
discoveries (p. 23); and the establishment of
our first Bioinformatics and Cancer Genomics
Lab (p. 33).

The breadth of these achievements is not
only a reason to celebrate ONJCRI's ongoing
success story, but they also illustrate how
our breakthroughs advance the Institute’s
discovery and development pipeline for novel
ways to improve the treatment outcomes for
cancer patients.

Without a doubt, the pandemic continues to
make an impact on 2021 and beyond. One area
that has come under considerable pressure

is research funding and philanthropy. While
some major funding agencies had to cut back,
delay or cancel individual initiatives, others
were able to provide some bridging funding
during the lockdown phase. In addition, the
nature of most funding arrangements for our
Labs provides some financial buffer in the
short run. However, we will all feel the fallout
of the pandemic over the next few years, with
ever-increasing competition for every available
research dollar.

Although 2020 proved to be particularly
testing for the Institute’s Executive, Faculty
and senior Management, at every moment
we could count on the support, insight and
leadership provided by the Institute’s Scientific
Advisory Board, our Board of Directors, and
the leaders of our two major partners, La
Trobe University and Austin Health. No one
at ONJCRI took this support for granted,
and I'm confident the lessons we all learned
throughout 2020 will have a positive impact
on how we continue our research in 2021.

M’\ C——M-'—-— /

Prof Matthias Ernst
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ABOUT ONJCRI

We want to see a

future where we better
understand cancer so
that we can make it a
manageable disease.

To achieve this, our
teams of laboratory-
based researchers

and patient-focused
clinicians work together
to discover and
translate their research
breakthroughs to
deliver better health
outcomes for patients.
Our work is only possible because
our teams, our research partners,
our volunteers and our supporters

share our common belief that
together we will outsmart cancer.

Our Institute is a leader in the
development of experimental and
breakthrough cancer treatments.
Our research is primarily focused
on investigating and developing
treatments for cancers of the
breast, bowel and gastrointestinal
tract, lung, skin, prostate and
brain. We also undertake research
in understudied rare cancers and
proactively look for opportunities
to extend our efforts to other
cancers.

Our vision is to help people live
better with cancer and defeat it.

Our mission is to discover and
develop breakthrough cancer
therapies to provide the best
health outcomes for patients.

Our values drive everything we do.
These values are:

excellence in science

optimism

persistence

making a difference

We do this by discovering and
developing new cancer therapies

to provide real and life-changing
benefits for patients.







A/Prof Andreas Behren
publishes a study in
Science, Butyrophilin
2A1 is essential for
phosphoantigen
reactivity by y0 T cells

OUR YEAR AT A GLANCE

Prof Matthias Ernst

and his team named as
one of two inaugural
recipients of subsidised
access to National Drug
Discovery Centre

Prof Robin Anderson
publishes a study in
Cancer Research on
Activation of canonical
BMP4-SMAD?7 signaling
suppresses breast
cancer metastasis

Appointment of Prof
Hui Gan to the new
executive role of
Clinical Research Lead

Lab activity reductions
commence due to
COVID-19

We welcome our

first Bioinformatics
and Cancer Genomics
Lab and its Head Prof
Wei Shi

Prof Andrew Scott AM
receives $2.169 million
from Medical Research
Future Fund for
studying prophylaxis
and treatment for
COVID-19

Prof Matthias Ernst
and Dr Ashwini Chand
receive funding from

Walter & Nancy
Lascelles Memorial
Trust, The J and R
McGauran Trust Fund,
and the Perpetual
Foundation — Eddy
Dunn Endowment to
boost research on
targeted therapies for
colon cancer

RESEARCH
COLLABORATIONS

CLINICAL TRIALS
LED BY INSTITUTE
INVESTIGATORS IN
COLLABORATION WITH Researcher Pat

AUSTIN HEALTH Thilakasiri creates food
bag initiative to help

international students
during COVID-19

EMBO Press recognises
Cancer Therapeutics
Development Group as
part of 2020 Women in
Science Day

INSTITUTE-SPONSORED
CLINICAL TRIALS LED BY
OUR INVESTIGATORS
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Dr Oliver Klein and
Prof Jonathan Cebon
publish paper on
rare cancers in JAMA
oncology

New ONJCRI website
launches

A/Prof Sarah Ellis joins
ONJCRI as Head of
the ACRF Centre for
Imaging the Tumour
Environment

e

&

o

FEMALE
STUDENTS

SECURED EXTERNAL

FUNDING

OUR YEAR AT A GLANCE

A/Prof Andreas Behren
publishes paper in
Cancer Immunology
Research on new bait
for the immune system
that may lead to
additional melanoma
treatments

Prof Wei Shi publishes
paper in NAR Genomics
and Bioinformatics

on an easier way to
analyse genes

Dr Oliver Klein and
Prof Jonathan Cebon
publish paper on rare
cancers in Clinical
Cancer Research

DEC

Prof Wei Shi receives
highly cited researcher
recognition

Prof Hui Gan receives
$187,223 over two years
from Mark Hughes
Foundation to develop
111A4-ADCs in gliomas

Prof John Mariadason
receives major NHMRC
funding to continue
biliary cancer research

Prof Matthias Ernst
joins Lassen Scientific
Advisory Board

Medicinal cannabis trial

Phase 1 commences

ONJCRI SCIENTIFIC
PAPERS PUBLISHED

LEADERSHIP
POSITIONS HELD
BY WOMEN
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OUR
RESEAR

Our researchers are committed to
making scientific discoveries that will
benefit patients living with cancer.
Our research teams are investigating
and developing novel treatments for a
broad spectrum of cancer types.

ONJCRI contributes this research-and-
discovery ‘engine’ to a comprehensive
cancer centre where our laboratories
are co-located with patient wards.
This means patients and their loved
ones can witness progress in cancer
research as it occurs, and our scientists
never lose sight of the impact of their
research. Through our translational
approach, we can accelerate learnings
between the laboratory bench and the
patients undergoing treatment at the
Olivia Newton-John Cancer Centre.




CANCER AND
INFLAMMATION
PROGRAM

seesesesecscscsesssscsesnse

Cancer and
Inflammation
Laboratory
Laboratory Head:
Prof Matthias Ernst
Researchers: Amr Alam,
Mariah Alorro, David
Baloyan, Christine Dijkstra,
Moritz Eissmann, Matthias
Ernst, Gangadhara
Gangadhara, Anne Huber,
Jennifer Huynh, Saumya
Jacob, Riley Morrow,
Megan O'Brien, Lokman
Pang, Ashleigh Poh,
Jasmin Traichel

Tumour
Microenvironment
and Cancer Signaling
Group

Group Head:

Dr Michael Buchert

Researchers: Shoukat
Afshar-Sterle, Michael
Buchert, Annalisa Carli,
Daniela Gebert, Ryan
O'Keefe, Janson Tse

Cancer Therapeutics
Development Group
Group Head:

Dr Ashwini Chand
Researchers: Sarah
Bennett, Ashwini Chand,
Rhynelle Dmello, Belinda
Duscio, Pathum Thilakasiri,
April Tieu

CANCER
IMMUNOBIOLOGY
PROGRAM

seesesesecscscsesssscsesnse

Tumour Immunology
Laboratory
Laboratory Head:
A/Prof Andreas
Behren

Researchers: Andreas
Behren, Kok Fei Chan,
Jessica Duarte, Oliver
Klein, Simone Ostrouska,

Luke Quigley, Elnaz
Tavancheh

Mucosal Immunity
and Cancer
Laboratory
Laboratory Head:

Dr Lisa Mielke
Researchers: Sonia Ghilas,
Lisa Mielke, Pavitha

Parathan, Dinesh Raghu,
Kevin Schmid, Kelly Tran

GASTRO-
INTESTINAL
CANCER PROGRAM

secesesesscscscsesesscscsece

Oncogenic
Transcription
Laboratory
Laboratory Head:
Prof John Mariadason
Researchers: Zakia Alam,
Rebecca Bartholomeusz,
Fiona Chionh, George
latropoulo, Laura Jenkins,
Stan Kaczmarczyk, lan
Luk, John Mariadason,
Irvin Ng, Rebecca
Nightingale, Camilla
Reehorst, Kael Schoffer,
Natalia Vukelic, Andrew
Weickhardt

Cell Death and
Survival Laboratory
Laboratory Head:
A/Prof Doug Fairlie

Researchers: Doug Fairlie,
Tiffany Harris, Erinna Lee,
Nikita Steinohrt, Julie
Juliani, Sharon Tran

TRANSLATIONAL
BREAST CANCER
PROGRAM

secesesesscscscsesesscscsece

Metastasis Research
Laboratory
Laboratory Head:
Prof Robin Anderson
Researchers: Robin
Anderson, Nilofour Ansari,
Stefan Bader, Caroline
Bell, Allan Burrows, Leo
Chi, Bedcrich Eckhardt,
Kellie Mouchemore,

Rick Redvers, Charlotte
Roelofs, Suraya Roslan,
Victoria Simovich,
Belinda Yeo

Matrix
Microenvironment
and Metastasis
Laboratory
Laboratory Head:
Dr Normand Pouliot
Researchers: Delphine
Denover, Melissa John,
Aadya Nagpal, Kristen

Needham, Ellen O'Brien,
Normand Pouliot

Tumour Progression
and Heterogeneity
Laboratory
Laboratory Head:

Dr Delphine Merino

Researchers: Jean
Berthelet, Farrah El-Saafin,
Michal Merdas, Delphine
Merino, Antonin Serrano

TURNING GROUNDBREAKING RESEARCH INTO NEW CANCER TREATMENTS — 11

PROGRAM STAFF

Cancer Single
Cell Genomics
Laboratory
Laboratory Head:
Dr Bhupinder Pal

Researchers: Rebecca
Brown, Paula Fuge-Larsen,
Shalini Guleria, Bhupinder
Pal, Jordan Wilcox

TUMOUR
TARGETING
PROGRAM

secesecesscsescsscscscsene o

Tumour Targeting
Laboratory
Laboratory Head:
Prof Andrew Scott AM

Researchers: Laura Allan,
Uwe Ackermann, Andrew
Boyd, Ingrid Burvenich,
George Ferenczi,
Farshad Foroudi, Hui
Gan, Benjamin Gloria,
Ashray Gunjur, Nancy
Guo, Umbreen Hafeez,
Eliza Hawkes, Nick
Hoogenraad, Nhi Huynh,
Cameron Johnstone,

Sze Ting Lee, Zhangi

Liu, Alex McDonald,
Siddharth Menon, Sweet
Ping Ng, Adam Parslow,
Sagun Parakh, Angela
Rigopoulos, Andrew Scott,
Fiona Scott, Christian
Wichmann

Cancer Therapies
and Biology Group
Group Head:

Prof Hui Gan
Researchers: Diana

Cao, Hui Gan, Angela
Rigopoulos

Receptor Biology
Laboratory
Laboratory Head:
A/Prof Peter Janes

Researchers: Stacey Allen,
Peter Janes, Mary Vail,
Hengkang Yang

CENTRE FOR
RESEARCH
EXCELLENCE IN
BRAIN CANCER
Co-Directors:

Prof Andrew Scott AM
and Prof Hui Gan

Researchers: Hui Gan,
Alex McDonald, Sagun
Parakh, Andrew Scott,
Kerryn Westcott

BIOINFORMATICS
AND CANCER
GENOMICS
LABORATORY
Laboratory Head:
Prof Wei Shi

Researchers: David
Chisanga, Yang Liao, Wei
Shi, Anny Zhu

FACILITIES AND
EQUIPMENT

ACRF CENTRE
FOR IMAGING
THE TUMOUR
ENVIRONMENT
Head:

A/Prof Sarah Ellis

CLINICIAN
SCIENTISTS

Chun Fong

Hui Gan

Eliza Hawkes

Oliver Klein

Niall Tebbutt
Andrew Weickhardt
David Williams
Belinda Yeo

Our research and discovery efforts
are underpinned, enhanced and
advanced by outstanding platform
technologies, facilities, technical
expertise and support services that
operate within 5,500 square- metres
of state-of-the-art laboratories.

This includes:

ACRF Centre for Translational
Cancer Therapeutics and Imaging

ACRF Centre for Imaging the
Tumour Environment

Vectra Multi-Spectral Imaging

Platform

Mammalian Protein Expression,
Production and Purification Facility

(MPEF)

Flow Cytometry Core Facility

AUSTRALIAN
CANCER
RESEARCH

FOUNDATION







For Associate Professor
Andreas Behren, cancer
research discoveries are rare
moments of joy that keep
driving him to achieve results —

| N TO | M M U N E despite these moments often

coming after years of hard work.

4 SYS | E M “Even better than those moments of joy is

knowing you have the chance to translate
something into the clinic that might have an
impact. That's the end game,” says Andreas.

The Head of our Tumour Immunology
Laboratory since 2018, Andreas has spent the
last 10 years leading research into how the
immune system functions when it comes to
cancer, and five years investigating proteins
specific to melanomas.

Now his painstaking research is paying off, with
two exciting discoveries that have the potential
to drive new treatments for millions of patients
worldwide who are affected by cancer and
infections.

The first discovery tells us more about how

our immune system detects and protects our
bodies from cancers and infections; the second
identifies a marker on melanoma tumours that
might enable therapeutic vaccines.

In the first project, Andreas and colleagues
from the La Trobe University School of Cancer
Medicine, Peter Doherty Institute, University of
Melbourne and CSL Limited investigated how
gamma-delta T cells are activated. These cells
are an important component of the immune
system’s first response to foreign pathogens as
well as cancer.

“By using tumour material collected from a
patient, we were able to identify a molecule on
the surface of the cancer cells called BTN2ALI.

NG RESEARCH INTO NEW CANCER TREATMENTS —13




This interacts with and activates gamma-delta
T cells, which are fast-responder immune

cells that can eradicate diseased cells,” says
Andreas.

“People have been looking for this molecule
for 25 years. This is an exciting finding for the
global scientific community because there is
great potential for these findings to eventually
help develop new immunotherapy treatments
for cancer and infections.”

The collaborators shared their findings in
February’s Science and have filed patents

for their discovery. This outcome was made
possible thanks to funding from the Australian
Research Council, National Health and Medical
Research Council, Cancer Council Victoria, the
Victorian Cancer Agency and CSL Limited.
Andreas’ team is now looking for opportunities
to apply these findings to particular cancers
and other diseases.

Adaptive immunity — or what Andreas

calls “the body’s trained response” — is the
immune system’s other weapon in the fight
against cancer. Understanding more about its
mechanisms underpins the second discovery:
new markers (HLA-associated peptides) that
are uniguely present on melanoma tumours
and could pave the way for therapeutic
vaccines to be developed.

The findings of Andreas and colleagues,
including Dr Katherine Woods of ONJCRI and
others from the Monash Biomedicine Discovery
Institute at Monash University, show that

some of these melanoma peptide markers are
generated from a process called splicing.

In splicing, a protein is first cut into small pieces
(peptides) and then two of these pieces are
pasted together to make a “spliced peptide”.
By identifying the exact spliced peptides

and synthesising them outside of the body,
scientists can administer them to patients and
trigger the immune system into recognising
and targeting tumours.

14 — ANNUAL REPORT 2020

The study has identified thousands of peptides
uniguely present on melanoma tumours,

which the immune system can recognise. The
research was published in Cancer Immunology
Research, and collaborators in the US are now
using two of the identified peptides in a cancer
vaccination trial.

“People have been looking for this molecule for
25 years. This is an exciting finding for the global
scientific community.”

Both discoveries highlight the importance of
ONJCRI’s collaborations with other researchers
and institutions, in Australia and overseas.

“You cannot be an expert in each of the
technologies involved in this kind of research.
To really have an impact, you need to bring
together all of these technologies and all of
the experts in the different methods that are
needed,” Andreas says.

Working around the world has also been

an important part of Andreas’ own career
evolution and personal journey. Andreas
began his cancer research career in his native
Germany, where he completed his doctorate
on viral-induced head and neck cancers in
2006. In 2008, he moved to Australia to take
up a position at Melbourne’s Ludwig Institute
of Cancer Research, and changed his focus to
immunology.

“What makes international work really
attractive is that you come in close contact
with so many different cultures and
personalities,” he says.

We're certainly glad Andreas decided to call
both Australia and the Institute home, where he
is also involved in a project analysing blood and
tissue samples from rare cancer trial patients.
This will hopefully shed more light on rare
upper gastrointestinal, neuroendocrine and
gynaecological cancers (see story on page 20).



CANCER AND
INFLAMMATION
PROGRAM

The Cancer and Inflammation
Program tries to better
understand molecular
mechanisms by which cancer
cells corrupt and coerce
surrounding normal cells to
provide survival and growth
benefits to tumours. This
knowledge will reveal novel
vulnerabilities that can be
exploited with drugs, including
those that stimulate anti-tumour
immune responses.

Poh A, Dwyer A, Eissmann M, Chand A,
Baloyan D, Boon L, Murrey M, Whitehead
L, O’'Brien M, Lowell C, Putoczki T, Pixley

F, O’'Donogue R, Ernst M. Inhibition of the
SRC kinase HCK impairs STAT3-dependent
gastric tumor growth in mice. Cancer
Immunology Research 2020;8:428.

Low J, Christie M, Ernst M, Dumoutier L,
Preaudet A, Yanhong N, Griffin M, Mielke
L, Strasser A, Putoczki T, O'Reilly L. Loss
of NFKB1 Results in Expression of Tumor
Necrosis Factor and Activation of STAT1
to Promote Gastric Tumorigenesis in Mice.
Gastroenterology 2020;159:1444.

Eissmann M, Buchert M, Ernst M. IL33 and
mast cells — the key regulators of immune
responses in gastro-intestinal cancers?
Frontiers in Immunology 2020;11:1389.

TURNING GROUNDBREAKING RESEARCH INTO NEW CANCER TREATMENTS — 15

CANCER AND
INFLAMMATION
LABORATORY

Laboratory Head:
Prof Matthias Ernst

At every stage of tumour growth
and progression, cancer cells rely

on and exploit evolutionary
conserved molecular circuits that
otherwise help the body to return

to a normal physiologic steady-
state. The lab is developing novel
molecules to suppress some of these
circuits to slow down the growth
and spread of tumours.

2020 highlights

The lab focused on the integrin-
associated Src-family tyrosine
kinase HCK that is expressed
throughout the myeloid cell
compartment of the tumour stroma.
We showed that HCK expression in
the stroma dictates how well colon,
stomach or breast cancer tumours
grow and invade in preclinical models.
These compelling observations
resulted in a collaboration with the
National Drug Discovery Centre
(NDDC) at the Walter and Eliza Hall
Institute to focus their inaugural
large-scale molecular screening
campaign on HCK.

One of the mechanisms by which
myeloid cells support cancer cells is
by activating the transcription factor
Stat3 in response to producing
interleukin (IL)-11 and other related
cytokines. Building on our original
observations in colon and gastric
cancer, we identified additional
examples of solid malignancies
where IL-11/Stat3 signalling limits
the growth rate of tumour cells
that harbour mutations in bona

fide oncogenes. Interestingly, IL-

11 promotes tumourigenesis by
activating Stat3 in both cancer and
stromal cells.

This finding underpins the

MODULATE trial, run by Prof Tebbutt
at Austin Health, which is combining
an experimental anti-Stat3 drug with




CANCER AND INFLAMMATION PROGRAM

immune checkpoint inhibition in
colon cancer patients. Our lab is
correlating the findings from these
patients with preclinical models
where we can genetically restrict
Stat3 expression. Meanwhile,

we also collaborated with the

US biotech company Lassen
Therapeutics to develop and
characterise novel antibody-based
therapies that interfere with

IL-11 signalling.

TUMOUR
MICROENVIRONMENT
AND CANCER SIGNALING
GROUP

Group Head:
Dr Michael Buchert

........................................

Goals

Qur research goals are to identify
the role of doublecortin-like kinase
1 (Dclk-1) in gastric cancer, and
identify the role of the associated
tuft cell/type 2 innate lymphoid
cells (ILC2) circuit in promoting
gastric cancer.

2020 highlights

Two of our studies on the
mechanisms by which DCLK-1
promotes gastric cancer are set
to be published in the journals
Proteomics and Gastroenterology.
One study describes how DCLKI
enforces a migratory phenotype
on surrounding cells through its
impact on biogenesis and cargo
composition of small extracellular
vesicles. The other study makes a
case for a tumour-promoting role
for DCLKI kinase activity and
how specific kinase inhibitors

can curb tumour growth in vivo.
In a parallel attempt to pinpoint
the cancer-promoting routes of
DCLK1, we have now generated
both total proteome and phospho-
proteome data sets of human
gastric cancer cells with forced
expression of DCLKI.

16 — ANNUAL REPORT 2020

We have also generated
compelling evidence for the
functional importance of the
reciprocal interactions between
tuft cell and ILC2 cell not only in
established gastric cancer, but also
during the early stages of gastritis
and metaplasia. This opens up

a potential way to enable early
diagnosis of this disease. We have
submitted funding requests to the
Cancer Council New South Wales
and Tour de Cure to support this
translational aspect of our studies.

Finally, we have generated

large amounts of single cell
transcriptomic data from gastric
epithelial cells, including sorted
tuft cell populations from various

tissues and different disease states.

We are collaborating with Prof Wei
Shi’s Laboratory at the Institute to
find the most promising ways to
explore this data.

CANCER
THERAPEUTICS
DEVELOPMENT
GROUP

Group Head:
Dr Ashwini Chand

........................................

Goals

Our research strives to identify
critical cellular processes that
facilitate cancer metastasis. We
focus on breast, gastric and colon
cancers and the discovery of new
cancer treatments. In addition to
novel drug discovery, we evaluate
the repurposing of medications
currently used to treat non-cancer
related conditions, as new cancer
therapeutics.

2020 highlights

Our research focused on
identifying the cellular effects

of preclinical treatments

on mechanisms that inhibit
inflammatory signalling pathways
and induce cell death in colon

cancer. We identified novel
molecular mechanisms that drive
cancer growth using preclinical
cancer models of gastric cancer.
We used a breast cancer preclinical
model to establish that cancer cells
spreading to other parts of the
body are reliant on inflammatory
cytokines.

As part of 2020 Women in Science
Day, EMBO Press recognised our
Group in its profile on female
scientists whose research had been
featured on the cover of an EMBO
journal. Our Group’s research on
repurposing an osteoporosis drug
for gastrointestinal cancer was
selected to illustrate the cover of
EMBO Molecular Medicine journal
in 2019.

Dr Chand was awarded a
Victorian Cancer Agency Mid-
Career Research Fellowship to
further progress the goals of the
Cancer Therapeutics Development
Group for the next four years.
And her Group welcomed new
members, Dr Sarah Bennett as a
Postdoctoral Fellow and Rhynelle
Dmello as a PhD student to our
Research Group.



CANCER AND INFLAMMATION PROGRAM HIGHLIGHT
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NEW CANCER DRUG TREATMENTS

Identifying new compounds to target cancer proteins and develop new cancer
drugs is like trying to find one key among millions that will exactly fit a lock.

It’s also a very expensive process.

But thanks to subsidised access to the newly
opened National Drug Discovery Centre (NDCC),
the ONJCRI Cancer and Inflammation Lab already
has 15 compound candidates, which may inhibit

a protein that suppresses the capacity of

a patient’s immune system to kill cancer cells.

“The NDCC has screened 15,000 compounds
against the protein target, and had a 0.1% hit
rate. In the drug discovery process, even 0.01%
is a good rate,"” says Gangadhara Gangadhara, a
postdoctoral research fellow in the Cancer and
Inflammation Lab, who previously worked for
pharmaceutical company AstraZeneca.

“The NDCC has screened 15,000 compounds
against the protein target, and had a 0.1% hit rate.

Over the coming months, the NDCC will screen
a further 300,000 compounds, which will
potentially identify another 30-40 compounds
that Gangadhara will whittle down to one.

“I will then perform biophysical assays to identify
which of these compounds will target our protein
most effectively. It’s like confirming a key and
lock. You might try a million keys, but there is
only one that fits the protein exactly,” he says.

According to Gangadhara, accessing and
screening a compound library is normally
prohibitively expensive for researchers, costing
around $600,000 for 400,000 compounds.

A $450,000 grant from the NDDC means the
ONJCRI only needs to cover an additional
$50,000 to access half a million compounds from
the Australian Lead Identification Consortium’s
(ALIC) library.

’

The NDDC was established at the Walter and
Eliza Hall Institute of Medical Research and
officially opened by the Hon Greg Hunt in 2020.
It offers researchers access to state-of-the-art
high-throughput screening to fast track the
discovery and development of new compounds
that eventually will be used as new medicines.
ONJCRI Director and Lab Head Professor
Matthias Ernst and his team were named as one
of two inaugural recipients at the March launch.

This significant investment will enable Matthias,
Gangadhara, Ashleigh Poh and other members
of the ONJCRI team to progress their pivotal
work on the Src-family tyrosine kinase HCK.
HCK dictates how well the body can fight the
growth of colon, stomach or breast cancer
tumours in preclinical models.

The NDCC selected the ONJCRI project on

the strength of the team’s work. This includes
Gangadhara’s preliminary work expressing,
purifying and characterising the protein so the
NDDC could screen the ALIC’s compounds
against HCK. Access to a purified protein is
also prohibitively expensive for researchers,
who can spend $1.5 million for less than a gram
of purified protein.

“Drug discovery is a very expensive and
laborious process, so having government-funded
facilities to conduct this molecular biological
work and provide high through-put screening
capabilities gives ONJCRI a strong foundation
for translational research and sets it apart as a
research institute,” says Gangadhara.
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CANCER
IMMUNOBIOLOGY
PROGRAM

Cancer medicine has leapt
forward in the last decade as
we have increasingly learned
to mobilise the immune system
to treat cancer. The Cancer
Immunobiology Program
analyses patients, tumour,
blood samples and pre-clinical

models to investigate immunity.

We apply our knowledge to
advance clinical trials that are
transforming cancer care.
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TUMOUR IMMUNOLOGY
LABORATORY

Laboratory Head:
A/Prof Andreas Behren
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Goals

Our Lab is trying to decipher the
cross-talk between immune cells
and cancers cells, and how we can
influence this to achieve better
outcomes for patients. We use
clinical trial data and samples in
collaboration with our clinician
colleagues to learn about the best
ways to outsmart and ultimately
overcome cancer.

2020 highlights

We published a paper on innate
immunity in the Science journal

in January. We followed up with
another published paper in one of
the leading cancer immunology
journals, Cancer Immunology
Research, in August. This paper
was on unconventional immune
cell targets on melanoma cells.
Colleagues in the US are already
testing some of the targets we
identified, and we are eagerly
awaiting early results from this study.

Our work also progresses on a large
ONJCRI-led clinical trial for patients
with rare cancers. We are looking
for biomarkers to predict who will
respond to therapy, and our first
results are looking promising. These
early results are based on work from
our Postdoc Dr Jessica Duarte. She
used the measurement of molecules
produced by our immune-system
(antibodies) that target cancer cells
to predict if a patient’s immune
system is able to successfully target
the cancer when subjected to
immunotherapy.

We were invited to present

some of this work at national

and international conferences,
including the Eradicate Cancer 2020
conference held here in Melbourne,
and succeeded in attracting
substantial funding support from
various philanthropic and industry
sources.




CANCER IMMUNOBIOLOGY PROGRAM

MUCOSAL IMMUNITY AND
CANCER LABORATORY

Laboratory Head:
Dr Lisa Mielke

........................................

Goals

Over the past year, we have
continued our work to better
understand the role of immune
cells in the gastrointestinal tract.
We strive to understand the
intricate modes of communication
between immune cells, microbiome
and epithelial cells lining the
intestine and how this influences
development and progression of
bowel cancer.

2020 highlights

In 2020, we expanded our
research program, establishing
new projects aimed at identifying
novel immunotherapy targets for
treatment of bowel cancer. This
work is led by postdoctoral
fellow Dr Dinesh Raghu and
performed in collaboration with
ONJCRI laboratories headed by
Dr Bhupinder Pal and Prof Wei Shi.

Using cutting-edge single cell
seguencing technologies, we
identified several exciting new
molecules for further investigation.
With the help of these molecules,
there is the potential to develop
novel drugs to exploit immune
cells in defence against cancer.

Dr Raghu has been awarded a
prestigious fellowship from the
Victorian Cancer Agency to further
pursue this work.

TURNING GROUNDBREAKING RESEARCH INTO NEW CANCER TREATMENTS
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TRIAL RISES
TO THE RARE
CANCER TEST
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A Phase Il immunotherapy trial has raised treatment hope for rare cancer
patients, who face limited therapeutic options despite the increased
incidence and mortality rate of rare cancers over the past 20 years.

The two-year trial showed significant
clinical benefit for patients with rare
upper gastrointestinal, neuroendocrine
and gynaecological cancers after using a
combination of immune-stimulating drugs
ipilimumab and nivolumab.

Rare cancers affect fewer than six people per
100,000 and yet they account for 20 per cent
of all cancer deaths around the world. Closer

to home, one young Australian (aged 20-39)

dies from a rare cancer every day.

diagnosed with Stage IV gallbladder
cancer in October 2017 and told she had
just months to live.

But things started to improve almost
immediately after she joined the trial, which
took place across five sites in Victoria and
New South Wales. Less than a year later,
scans revealed Anna’s tumours had reduced
to five per cent of their original size.

“The doctors are calling it a miracle,” she says.
“I hope trials such as this will make it possible
for others to benefit from the most up-to-

“Rare cancers affect fewer than six people per
100,000 and yet they account for 20 per cent of
all cancer deaths around the world.”

date treatments modern medicine
has to offer.”

“The trial’s 120 patients were nearing the end
of their cancer journeys — many had been
treated with chemotherapy that had failed,
and most had been told they had less than 12
months to live,” says Clinical Project Manager,
Dr Jodie Palmer.

“Over 30 per cent of trial patients have
survived and are now living active lives with
their cancer under control. That's so gratifying
for us and a wonderful outcome for the
patients,” says Jodie, who began her career
as a cancer biologist, and now combines her
science brain with the ability to solve tricky
issues and support patients’ trial experience.

One of those patients and survivors is
Anna Anderson, 46, who joined the trial in
January 2018. The mother-of-three had been
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Jodie says immunotherapy is so promising
in a wide range of cancers because it helps
the immune system find, target and fight
tumours, which grow by ‘hiding’ from the
body’s immune system.

The trial was funded by Bristol-Myers Squibb
Ltd and the Australian Government Medical
Research Futures Fund. Bristol-Myers Squibb
also generously supplied the two trial drugs
while project partner Rare Cancers Australia
helped champion the trial.

Our Tumour Immunology Lab is analysing
blood and tissue samples donated by study
participants to understand why some rare
cancers responded to this treatment. ONJCRI
is seeking further funding to continue this
important clinical work.



GASTROINTESTINAL
CANCER PROGRAM

The Gastrointestinal Cancer
Program is seeking to
understand the biological causes
of cancers of the colon (bowel),
biliary tract and stomach in order
to develop new treatments for
these patients. We are seeking
to identify and target the major
proteins that enable these
tumours to grow, survive and
spread throughout the body, and
develop resistance to current
drug treatments.

Arulananda S, O'Brien M, Evangelista M,
Harris T, Steinohrt N, Jenkins L, Walkiewicz
M, O'Donoghue R, Poh A, Thapa B,
Williams D, Leong T, Mariadason J, Li X,
Cebon J, Lee E, John T, Fairlie D. BCL-XL

is an actionable target for treatment of
malignant pleural mesothelioma. Cell Death
Discovery 2020;6(1):114.

TURNING GROUNDBREAKING RESEARCH INTO NEW CANCER TREATMENTS — 21

ONCOGENIC
TRANSCRIPTION
LABORATORY

Laboratory Head:
Prof John Mariadason

The Oncogenic Transcription
Laboratory is seeking to develop
new treatments for cancers of the
gastrointestinal tract, including
cancers of the bowel and biliary
tract. In particular, we are seeking
to develop treatments that can
prevent cancer cells from moving
around the body by causing cancer
cells to resemble and behave
more like normal cells. We refer
to these potential treatments as
'differentiation therapy'.

2020 highlights

For several years, our Lab has

been studying a family of proteins
called histone deacetylases (HDACs)
to achieve this differentiation
therapy. Drugs that block HDAC
proteins are currently used to treat
some forms of lymphoma, and we
have focused on understanding if
these drugs can also be used to treat
gastrointestinal cancers.

This year, PhD student Laura Jenkins
(recipient of the 2020 ONJCRI
student medal) undertook research
that showed combining HDAC
inhibitors with EGFR inhibitors
(currently used to treat colon cancer)
triggers the differentiation and death
of colorectal cancer cells.

Based on this discovery, the
Australasian Gastrointestinal Trials
Group awarded an innovation
grant to initiate a clinical trial of
this drug combination in patients
with colorectal cancer. We hope to
commence this trial in 2021, which
will be led by Prof Niall Tebbutt and
Prof John Mariadason.

The NHMRC and e-ASIA Joint
research program also awarded

a major grant to establish a
collaborative partnership with
researchers in Japan and Thailand to
develop new treatments for biliary
cancer (see feature on page 23).




GASTROINTESTINAL CANCER PROGRAM

CELL DEATH AND
SURVIVAL LABORATORY

Laboratory Head:
A/Prof Doug Fairlie

........................................

Goals

The Cell Death and Survival Lab
focuses on understanding basic
cellular processes that are often
deregulated in cancer. We aim

to exploit this information and
investigate drugs developed
against specific regulators of
these pathways in order to identify
potential new treatment strategies
for a range of cancers.

2020 highlights

We published a major study on
how drugs that target tumour
'survival factors' can help treat
mesothelioma, an aggressive
cancer of the lining of lungs
that is associated with asbestos
exposure. We showed that a
protein called BCL-XL is critical
for mesothelioma cell survival, and
that drugs targeting this protein
could enhance the effects of
chemotherapy drugs used

in mesothelioma treatment.
This was a large collaborative
project involving a number of
groups at ONJCRI and led by
A/Prof Tom John.

This work formed the basis of

Dr Surein Arulananda’s PhD thesis,
which was submitted and passed
in 2020. We are now extending
these studies to a number of
gastrointestinal tract cancers.

One of these projects includes a
collaboration with AstraZeneca to
study their latest drugs in biliary
tract cancers.

Our Lab has also continued to -
work with other industry partners

in 2020. These collaborations

have included projects with

PharmAust and Noxopharm to

study the mechanism-of-action -.”
of their anticancer agents. These

successful collaborations will now

extend into 2021.
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NHMRC FUNDING
BOOSTS
COLLABORATIVE
POWER OF BILIARY
CANCER RESEARCH

Biliary cancer is a rare but aggressive type of cancer that forms in the tubes
that carry digestive fluid — or bile — through the liver. The cancer claims the
lives of more than 700 Australians every year, and several thousands in parts of

Asia, particularly North East Thailand.

But a three-year NHMRC grant and the power of
international collaboration are hoping to change
these statistics, with a study that will investigate
novel immunotherapy treatments and expand our
knowledge of this poorly understood disease.

“Cancers of the biliary tract are often diagnosed
very late,” says Professor John Mariadason, study
lead and Head of our Gastrointestinal Cancers
Program and Oncogenic Transcription Laboratory.

“These cancers are also relatively rare, making
them difficult to study and understand.”

“These cancers are also relatively rare, making
them difficult to study and understand. For
patients, this contributes to their poor prognosis
and few effective treatment options. We're hoping
to change that with our research.”

The NHMRC e-ASIA Joint Research Program
Scheme has granted $700,000 to the new studly,
which builds on our existing collaborative research
with scientists from La Trobe University School of
Cancer Medicine, Australia; Khon Kaen University,
Thailand; and Kelo University, Japan.

John and his Lab have been working with these
Thai and Japanese researchers for the past three
years. In 2019, the international team published a
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paper in iScience that identified specific genetic
changes in 25 biliary cancer cell lines that could
inform personalised treatment plans. This paper
helped secure the NHMRC funding.

The team then discovered that some biliary cancer
patients respond to immunotherapy. They also
found that the biology of biliary tumours could

be broken down into two main groups — the

first is when the cancer cells still resemble the
normal cells, and the second is when the cells have
changed their shape quite considerably.

With the support of the NHMRC grant, the
international team will now explore novel
immunotherapies for biliary tract cancer and seek
to understand why only some patients respond to
these targeted treatments. They will also conduct
hypothesis-driven drug screening to target the
two groups of biliary cancers.

“The Thai and Japanese teams see a lot of

biliary tract cancer patients as they’ve worked

with this cancer for a long time and have
developed expertise in this area,” says John of the
collaboration’s strengths. “Also, the location of the
ONJCRI at the Austin Hospital is beneficial as it is
a tertiary referral centre for major liver surgery, and
consequently sees a large number of patients with
this disease whose specimens we can access.”



TRANSLATIONAL
BREAST CANCER
PROGRAM

Our Program focuses on
understanding the cellular

and molecular mechanisms of
metastasis. We determine how
cancer cells corrupt the normal
cells in the tumour environment
to promote metastasis. We also
identify the few individual cancer
cells with the ability to form a
secondary tumour. Our research
involves preclinical models of
breast cancer and samples

from breast cancer patients

to identify the most effective
therapy for patients whose
disease has recurred.
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METASTASIS
RESEARCH LABORATORY

Laboratory Head:
Prof Robin Anderson

Most breast cancer deaths are caused
by the cancer cells spreading to
other vital organs. These secondary
cancers may not become apparent
until many years after the initial
therapy. The goal of our research is to
understand how the cancer spreads
and to identify new therapies to
prevent these secondary cancers.

2020 highlights

We reported that a gene called
BMP4 is lost from breast cancers that
metastasise. When we forced the
tumour cells to make this protein, the
tumours could no longer metastasise.
We also showed that the BMP4
protein prevented metastasis in mice
with metastatic breast cancer. We
have now completed some molecular
analyses of tumours before and after
exposure to BMP4 and identified
genes controlled by BMP4 for which
drugs already exist. We plan to
determine if these drugs will mimic
the anti-metastatic effect of BMP4.

We also identified a well-known
cancer-causing gene call Myc as

a gene that controls the growth

of secondary cancers. A number

of mammalian species can pause
embryo growth when environmental
conditions are poor, a process
controlled by Myc. We have proposed
that cancer cells adopt a similar
process when they spread to other
organs. They remain alive but not
growing by reducing the activity

of Myc until conditions favour the
growth of the secondary cancer.

When we reduce Myc levels in our
preclinical models of metastasis, the
tumour cells that have spread remain
alive but do not expand in number.
We aim to identify drugs that
suppress Myc activity and combine
these with drugs capable of killing
dormant tumour cells.




TRANSLATIONAL BREAST CANCER PROGRAM

MATRIX
MICROENVIRONMENT
AND METASTASIS
LABORATORY

Laboratory Head:
Dr Normand Pouliot

........................................

Goals

Our goal is to understand how
breast cancer spreads to distant
organs and how some cancers
become resistant to therapy.

Our long-term objective is to
develop new approaches to identify
patients who are more likely to see
their disease recur and spread to
distant organs, and to develop
more effective therapies against
highly debilitating and incurable
brain metastases.

2020 highlights

Our research focused on two
aggressive subtypes of breast
cancer called HER2-positive and
Triple Negative Breast Cancer,
which have a high propensity to
spread to the brain.

In collaboration with the US
company Puma Biotechnology,

we developed multiple cancer
models of drug resistance. We
made significant inroads in our
understanding of the mechanism
by which drugs commonly used

in patients (tyrosine kinase
inhibitors) kill HER2-positive breast
cancer cells by a process called
ferroptosis. We identified several
key molecules inside cancer cells
that are contributing to ferroptosis
resistance. Our current work

seeks to test novel combination
therapies targeting these molecules
to prevent or reverse resistance

to ferroptosis.

We evaluated new treatments

for Triple Negative Breast

Cancer, a breast cancer subtype
associated with rapid development
of treatment-resistant brain
metastases. Our published work

in Nucleic Acid Therapeutics
describes a promising new strategy
using small molecules called
'aptamers' to deliver chemotherapy
into the brain and specifically target
TNBC cells.

We also identified a new cell surface
receptor that facilitates the passage
of breast cancer cells across blood
vessels and their entry into the
brain, a process essential for the
formation of brain metastases.

TUMOUR PROGRESSION
AND HETEROGENEITY
LABORATORY

Laboratory Head:
Dr Delphine Merino

........................................

Goals

When patients are diagnosed
with early breast cancer, they
often receive a first round of
therapy and the tumour in the
breast is surgically resected. For
some patients, the disease may
come back years or decades
later because a few cells from the
tumours survived the treatment
and left the breast before the
surgery. Our objective is to study
the biology of these cells in order
to better predict, prevent and treat
cancer recurrence.

2020 highlights

This year, we were grateful to
receive the support of Love Your
Sister and the Cancer Council
Victoria to collect and study the
genetic characteristics of several
patient samples from the ONJCRI-
Breast Cancer Biobank.
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This work was possible thanks to

a collaboration with Dr Belinda Yeo,
a breast cancer oncologist affiliated
with the Translational Breast Cancer
Program. We analysed multiple
samples, taken from different
tissues and at different times of

the patient’s cancer journey.

We investigated the mechanisms
by which tumour cells survive in
distant organs and escape cancer
treatments. With this knowledge,
we are currently working on the
development of new diagnostic
tools to predict if cancer cells

are likely to spread to other

parts of the body and to resist
standard therapies.

Other projects aimed to develop
new technigues for following
breast cancer cells over time by
imaging and sequencing them. We
introduced genetic or fluorescent
tags into human cancer cells to
study the way they interact with
each other. It will be important to
determine how these interactions
can be disrupted pharmacologically,
and how this disruption may affect
cancer progression.



TRANSLATIONAL BREAST CANCER PROGRAM

CANCER SINGLE CELL
GENOMICS LABORATORY

Laboratory Head:
Dr Bhupinder Pal

Goals

Our goal is to determine the role of
cancer cell heterogeneity and the
tumour microenvironment; identify
molecular mechanisms responsible
for treatment resistance in breast
cancer patients; validate the use
of single-cell genomics in clinical
settings to help design effective
personalised treatment strategies
for cancer patients; and identify
critical molecular drivers of

the mammary epithelial
differentiation program.

2020 highlights

Despite a challenging year, we
continued making progress on
several internal and collaborative
projects. Simultaneously, we
established new high-throughput
molecular techniques to boost our
in-house genomics capabilities,
such as single nuclei RNAseq,
spatial transcriptomics and Tapestri
single-cell mutation analysis.

This capability enables us to

train ONJCRI students in Next
Generation Sequencing-based work
flow and innovative single cell multi-
omics techniques.

We also developed a method to
carry out RNAseq profiling of
paraffin-fixed tissues that will allow
us to analyse archived patient
samples collected from an ongoing
clinical trial for rare cancers. Access
to both these novel techniques

has helped ONJCRI researchers
obtain novel molecular insight into
tumour cell heterogeneity and
microenvironment.

In 2020, our team made important
contributions to articles published
in international peer-reviewed
journals, including the Journal

of Immunology, Cell Death and
Differentiation, and Nature

Cell Biology.
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TUMOUR
TARGETING
PROGRAM

The Tumour Targeting Program
focuses on the targeting,
molecular imaging and
treatment of tumours. We

also define receptor-based
signalling pathways responsible
for cancer cell growth and
unravel mechanisms that

result in resistance to targeted
therapies. Our goal is to
develop novel diagnostic and
therapeutic approaches to a
range of cancers, and extend
these into clinical studies in
cancer patients.

Chia P, Parakh S, Tsao M, Pham N, Gan

H, Cao D, Burvenich |, Rigopoulos A,
Reilly E, John T, Scott A. Targeting and
efficacy of novel mAb806-antibody-drug
conjugates in malignant mesothelioma.
Pharmaceuticals 2020;13(10): 289-302.

Janes P, Vail M, Ernst M, Scott A. Eph
receptors in the immune-suppressive
tumor microenvironment. Cancer
Research 2020;3047.

Scott A, Akhurst T, Lee F, Ciprotti M,
Davis I, Weickhardt A, Gan H, Hicks R,
Lee S, Kocovski P, Guo N, Oh M, Mileshkin
L, Williams S, Murphy D, Pathmaraj K,
O'Keefe G, Gong S, Pedersen J, Scott F,
Wheatcroft M, Hudson P. First clinical
study of a pegylated diabody I-labeled
PEG-AVPO0458 in patients with tumor-
associated glycoprotein 72 positive
cancers. Theranostics 2020;10(25):
11404-11415.
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TUMOUR
TARGETING
LABORATORY

Laboratory Head:
Prof Andrew Scott AM

Our goal is to pursue novel targets
for cancer drug development,

novel cancer imaging probes

and novel therapeutic approaches.
We develop novel antibodies

against receptors expressed in the
tumour microenvironment and

on cancer cells. We explore these
antibodies in model systems as
signalling inhibitors, a mechanism for
targeted payload delivery to tumours
through antibody-drug conjugates
(ADCs) or antibody-radioisotope
conjugates, and enhancement of
immune response.

2020 highlights

Our research into tumour-selective
ADCs targeting epidermal growth
factor receptor (EGFR) reported
promising preclinical anti-tumour
efficacy in mesothelioma, colorectal
cancer and glioblastoma.

Qur Laboratory continued the
development of novel imaging
probes to identify patients suited to
treatment with our novel therapeutic
antibodies, hormone therapies or
anti-cachexia agents, inhibitors of
certain key oncogenic signalling
pathways, and immunotherapy.
With the support of NHRMC, we
successfully pursued preclinical
investigations with targeted alpha-
particle therapy. This therapy

used novel chelates developed in
collaboration with chemists at the
University of Melbourne.

To translate our novel antibodies
to the clinic, we have developed
techniques for generating and
humanising antibodies that target
key molecules in solid tumours.
With collaborators at La Trobe
University, we continued the
development of a novel antibody
treatment approach for cancer
cachexia. A novel antibody we




TUMOUR TARGETING PROGRAM

developed (Lenzilumab) and
licenced is currently in Phase |ll
trials in COVID-19 patients.

Supported by a Cure Brain Cancer
Foundation grant, we completed
recruitment to our investigator-
initiated Phase | bioimaging trial
with Zr-Ifabotuzumab in patients
with recurrent glioblastoma
multiform. The trial aimed to
evaluate the safety of the anti-
EphA3 antibody Ifabotuzumab,
and to recommend a dose for a
potential Phase Il study either with
Ifabotuzumab or an ADC-based
on ifabotuzumab.

RECEPTOR
BIOLOGY
LABORATORY

Laboratory Head:
A/Prof Peter Janes

........................................

Goals

The Receptor Biology Lab
investigates cell surface proteins
that are particularly abundant

or active in tumours and the
tumour microenvironment (TME)
as potential targets for new
therapies. We focus on two families
of cell surface proteins that have
important roles in tumour cell
interactions with the TME: Eph
receptors, which control cell-cell
communication and cell migration;
and ADAM proteases, which shed
other proteins from the cell surface
and control tumour growth, drug
resistance and invasion. We are
developing novel antibody-based
drugs to inhibit these activities.
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2020 highlights

We have increased our
understanding of the role of Eph
receptors in the TME, including
influencing anti-tumour immune
responses, by decreasing EphA3
levels in cell types that contribute
to the TME. We further developed
our range of antibody-based drugs
that target EphA3 and ADAMIO,
and tested their effectiveness in
killing these various tumour cell
types.

We also expanded our range of
tumour models in the lab to more
fully understand the roles of key
proteins in tumour development,
and the effects of targeting these
proteins with our drugs. We

have presented our work at local
and international meetings, and
published two papers in respected
international journals, Cancer
Research and Pharmaceuticals.
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Professor Hui Gan still remembers his excitement when he first joined an
oncology unit as a junior doctor many years ago, and witnessed the success of a

new antibody treatment.

“Previously, treatment was all chemotherapy, which
was only minimally selective,” says Hui. “Then we
had the antibody rituximalb, which could selectively
hit the cancer cell and not the normal cells. It was
very exciting and | wanted to be part of that.”

This led Hui to further upskill by completing a

PhD to become a clinical scientist. “As doctors

we look after people, but that's a full-time job. It's
hard to also have the time and develop the skills

to effectively conduct laboratory-based research
and create better treatments,” he says looking back
on his decision to extend his already long years of
medical studies.

Fast forward 13 years, and Hui is now a medical
oncologist specialising in treating patients with
brain, head and neck cancers at the Austin
Hospital. He also oversees Phase 1 clinical trials
for the ONJCRI.

As a clinical scientist, he plays an important role

in our translational research, an approach that
integrates basic science and clinical know-how to
rapidly turn scientific discoveries into new, effective
treatments for cancer patients.

“Scientists often have limited visibility about what'’s
going on in the clinic, and clinicians need help
understanding the biology of why things do or
don’t work,” says Hui of the synergistic relationship
between clinicians and laboratory researchers that
enables translational research.

He is currently bringing this synergy to a
collaboration with Associate Professor Peter Janes,
the Head of ONJCRI's Receptor Biology Laboratory.
Together, they are investigating an antibody’s ability
to target tumours in patients with Glioblastoma,
one of the most aggressive forms of brain cancer.

The antibody was originally co-developed by the
former head of the Laboratory, Professor Martin
Lackmann, the current Tumour Targeting Program

TURNING GROUNDBREAKING RESEARCH INTO NEW CANCER TREATMENTS — 29

Head Professor Andrew Scott, and Professor
Andrew Boyd at QIMR Berghofer Medical Research
Institute in Brisbane. The antibody targets a cell
surface protein called EphA3, and was licensed

to the US biotech company Humanigen Inc. for
development into the drug Ifabotuzumab.

Peter’s work focuses on the nitty-gritty molecular
biology aspects that allows us to understand what
exactly EphA3 is doing in tumours. Acquiring this
knowledge is an important part of the development
process that ensures a new treatment is safe and
effective in the clinic. Such work always depends on
iterative refinements by taking a scientific discovery
from the lab to clinical trials and back again to the
lab and further trials.

“My lab is using preclinical tumour models to
investigate how EphA3 works in tumour cells and
surrounding ‘normal cells’ that support tumour
growth, and the effects of antibody-based drugs
that target EphA3,” says Peter.

“We can then use this information to better predict
and understand the antibody’s effects in patients,
as revealed by clinical trials. It can also be used to
tailor further trials, including for other tumour
types, and guide further development of antibody-
based drugs.”

Peter joined ONJCRI from a ‘traditional’ university
background where researchers are more distant
from hospitals, clinics and patients. He says
collaborations between laboratory-based research
scientists and clinical scientists that treat cancer
patients make the drug development process
much quicker and more effective. Together with
industry collaborations, these relationships are also
increasingly important to demonstrate the impact
of ONJCRI's work to funders.

“It's been recognised that these collaborations are
important for making research relevant to clinical
development,” Peter says.



CENTRE FOR
RESEARCH EXCELLENCE
IN BRAIN CANCER

The Centre focuses on the
development of imaging techniques
and chemistry, molecular assays
and novel therapeutics. The Centre’s
program extends from primary brain
cancer to secondary metastatic
disease, and links in with new targets
for molecular imaging and therapy,
biomarkers aiding in the selection
of patients to specific treatments
and prognosis, as well as the
development of novel techniques
for optimising drug delivery to

brain cancer.
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We identified novel targets expressed
in brain cancer and utilised molecular
modelling techniques to design
peptides for imaging brain cancer
in-vivo. We also commenced research
projects to identify blood-brain
barrier parameters that can be
modulated to enhance drug delivery
to brain cancer. We developed novel
chemistry techniques to link payloads
to antibodies and peptides for
therapeutic delivery.

Our Centre led the development of
the Low and Intermediate Grade
Glioma Umbrella Study of Molecular
Guided Therapies (LUMOS). The
12-month pilot proved the feasibility
of matching patients with targeted
therapies based on molecular testing
using contemporaneous tumour
tissue. Working with the Cooperative
Trials Group for Neuro-Oncology,

we are seeking additional funding

to launch this into a multi-site
national study.

We continue to collect serial blood
samples from consenting brain
cancer patients to support our
brain cancer biomarker work and

to augment our bank of samples
for molecular assays. Sourcing and
banking primary tumour tissue
samples and tissue from surgical
resection at time of progression has
also commenced. This will support

laboratory analyses of therapy
factors and responses. Our Centre is
the central laboratory for five clinical
sites in the LUMOS trial and 10 sites
in the FET-PET in Glioma (FIG) study.
We also continue to be a major
contributor to international research
programs like the GLASS program.

We have also commenced an
ONJCRI-sponsored multicentre
study investigating the outcomes
and patterns of care in adult
medulloblastoma, a rare primary
cancer of the central nervous system.

Anderson MG, Falls HD, Mitten MJ, Oleksijew A,
Vaidya KS, Boghaert ER, Gao W, Palma JP, Cao
D, Chia PL, John T, Gan HK, Scott AM, Reilly EB.
Targeting Multiple EGFR Expressing Tumors
with a Highly Potent Tumor-Selective Antibody
Drug Conjugate. Molecular Cancer Research
2020;19(10):2117-2125.

Leimgruber A, Hickson K, Lee ST, Gan HK,
Cher LM, Sachinidis JI, O’Keefe GJ, Scott AM.
Spatial and quantitative mapping of glycolysis
and hypoxia in glioblastoma as a predictor of
radiotherapy response and sites of relapse.
European Journal of Nuclear Medicine and
Molecular Imaging 2020;47(6):1476-1485.




CLINICAL TRIAL
INVESTIGATES :
MEDICINAL CANNAB
FOR ADVANCED
CANCERS

When Olivia Newton-John’s breast cancer returned in 2017 — 25 years after
she was first diagnosed — she turned to the very centre she helped found:
the Olivia-Newton John Cancer Research and Wellness Centre, a partnership

between Austin Health and ONJCRI.

She not only received the best possible treatment
at the Centre in 2018, but she also pursued her

own holistic approach to managing her symptoms
and treatment side-effects. She used a blend of
medicinal cannabis to help with her fatigue and
stress, and to wean herself off all pain medication —
something she believes everyone should know

is possible.

Olivia’s experience, and her interest in pursuing the
science behind medicinal cannabis use for cancer,
has led ONJCRI to conduct our first medicinal
cannabis clinical trial. This trial will investigate the
effect of medicinal cannabis on the quality of life
and symptom control in advanced cancer patients.

We completed Phase 1 at the end of 2020, which
established the best dose range and safety of

a medicinal cannabis strain kindly supplied by
CANN Group.

Phase Il will begin in 2021. It will assess whether
medicinal cannabis improves symptoms such as
nausea, loss of appetite, pain, difficulty sleeping
and anxiety. We will x-ray trial participants to see
whether their tumours have shrunk for reasons
that can’t be explained by their current treatments.
Participants can also volunteer to donate tumour
tissue that we will take back into the lab to
investigate the cannabis’s impact further.

Professor Jonathan Cebon, co-lead of the trial, says
this research is important because there is a lot

of buzz in the community about using medicinal
cannabis, particularly for cancer. But there is limited
and mixed-quality scientific research establishing
its actual benefits. We also need research to
separate the benefits of medicinal cannabis from
the benefits of other treatments that cancer
patients are often undergoing at the same time.

“It's pretty clear that for some things, like
stimulating appetite and helping with sleep, there's
really no question that people can benefit from
taking medicinal cannabis,” says Jonathan.

“But there is a lot of interest in it as a magical

cure for cancer, and | think the enthusiasm has

run ahead of the evidence. You can't take in vitro
studies and claim a cure for cancer. You really need
data from human clinical trials.”

Doctors are also often cautious about
prescribing medicinal cannabis because they
often feel they don’t yet have the data to back
their therapeutic decisions.

But Jonathan says listening to the positive
experience of cancer patients who are already
taking medicinal cannabis is still important on
the pathway to drug development. And it helped
inform the decision to conduct the study.

“There are a lot of medications that have come to
us from traditional sources based on plant products,
and indeed a lot of anti-cancer drugs have come
from screens of natural, non man-made products.”

According to Jonathan, the discovery of the
endocannabinoid system has also provided the
scientific basis for understanding how cannabis
molecules may act within the body. This system
involves naturally occurring receptors in many cells
that interact with cannabis-like molecules, also
known as endocannabinoids.

The ONJCRI clinical trial is a chance to use good
scientific methods to investigate the gaps in our
knowledge about how plant-derived cannabinoids
might benefit cancer patients.
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BIOINFORMATICS AND CANCER
GENOMICS LABORATORY

The Bioinformatics and Cancer
Genomics (BCG) Laboratory aims to
develop cutting-edge bioinformatics
tools to analyse genomics data

such as the data generated by

the recently emerged single-cell
sequencing technologies. The BCG
Lab also aims to provide strong
bioinformatics support to cancer
research labs at the ONJCRI to
enable the valuable cancer genomics
data to be analysed in the best
possible manner.

32 — ANNUAL REPORT 2020

Prof Wei Shi received the Web of
Science Highly Cited Researcher
(Clarivate) award after receiving the
same award in 2018. These awards
demonstrate the significant impact
of the research conducted in the
BCG Lab under Prof Shi’s leadership.
In 2020, the BCG Lab discovered
that the trimming of RNA-seq reads
is a redundant process in the analysis
of RNA-seq expression data and the
removal of this process resulted in
significant gain in the computational
efficiency of RNA-seq analysis.

This discovery was published in the
international journal NAR Genomics
and Bioinformatics.

In collaboration with Prof Axel
Kallies’s Laboratory at the Doherty
Institute, the BCG Lab has
contributed to a ground-breaking
discovery in which sex-specific
differences in regulatory T cells from
visceral adipose tissue were found to
be determined by the tissue niche in
a sex-hormone-dependent manner
to limit adipose tissue inflammation.
This discovery was published in the
prestigious journal Nature.

The BCG Lab also collaborated with
the Kallies Lab to discover that T cell
exhaustion in chronic infection was
established by the early precursor
T cells. This finding was published
in Nature Immunology. Lastly, we
found that the gene Bach2 controls
the differentiation and homeostasis
of regulatory T cells by attenuating
the TCR-induced transcription.

This work was published in Nature
Communications.
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BIOINFORMATICS AND CANCER GENOMICS LAB HIGHLIGHT

INFLUENTIAL I:!‘, !|
RESEARCHER '
ESTABLISHES

BIOINFORMATICS

LABORATORY

When a team of international researchers made headlines around the
world after determining the entire human genome, the news caught the

attention of then Dr Wei Shi.

It was 2003 and Wei had just arrived in
Melbourne from his native China to take up

a postdoctoral research fellowship at Deakin
University’s School of Information Technology.

“This important milestone gave birth to the
field of bioinformatics. At the time | was simply
fascinated by this achievement and made the
decision to switch my career from computer
science to become part of this exciting new
discipline called bioinformatics,” says Wei.

“Instead of convincing people to do something,
| want to convince them not to do something.”

Bioinformatics combines biology, computer
science, mathematics and statistics to develop
methods and software tools for understanding
complex biological data.

Wei worked for nine years in Professor Gordon
Smyth’s Bioinformatics and Cancer Genomics
Lab at the Walter and Eliza Hall Institute of
Medical Research (WEHI), where he was
promoted to Lab Head in 2016.

In April 2020, Wei was recruited to ONJCRI
where he established the Institute’s first
Bioinformatics and Cancer Genomics Lab.
While his team may be small — it currently
includes Wei, two postdoctoral researchers and
one undergraduate student — its impact is big.
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Wei's work has been cited in more than 22,000
studies, and he was listed as a 2020 Web of
Science Highly Cited Researcher after receiving
the same award in 2018. This award recognises
the world’s most influential researchers, and
illustrates the multidisciplinary relevance of

his work.

Wei's 2020 paper, co-authored with his
colleague Dr Yang Liao and published in NAR
Genomics and Bioinformatics, is a case in point.
The paper demonstrates that a time-consuming
process called ‘Read Trimming’ can be excluded
from the RNA-sequencing process without
having a negative impact on results.

“Instead of convincing people to do something,
| want to convince them not to do something,”
explains Wei. “Our work in this 2020 paper
shows that if researchers exclude the
computationally intensive 'Read Trimming'
from their sequence analysis process, they can
reduce analysis time by 40 per cent yet gain
similar results. Our method is faster and easier.”

Wei's expertise has led to many collaborations
here at ONJCRI and with researchers around
Australia and the world.

“I'm passionate about bioinformatics research.
I'm really excited every day by what we're doing
— developing new methods that will make a
difference to basic science and the way that it
impacts on clinical care.”



BRINGING THE
MICRO-WORLD
OF CANCER
INTOY-OCUS

Sarah was recruited as the Head of the ACRF
Centre for Imaging the Tumour Environment

in July 2020. We established the state-of-
the-art Imaging Centre in late 2019 with the
generous support of the Australian Cancer
Research Foundation. The facility aims to
better understand how cancer cells change
the environment around them to facilitate their
survival and growth.

“We investigate how immune cells interact
with tumour cells and how different treatments
affect them. We can image a patient's tumour
and identify the immune cells in and around
that tumour before and after patient therapy.
We can then analyse the images to determine
how the tumour environment has changed
with treatment,” says Sarah of the Centre’s
translational capability.

And as she talks through the Centre’s equipment,
Sarah’s joy in her tools is clear.

“We have an automated immunostainer that
individually labels multiple biomarkers in tissue
slices of tumour biopsies. Previously, researchers
would spend up to three days manually completing
this task. Now, we can complete this process
overnight with high reproducibility,” she says.

The Vectra microscope then enables researchers
to easily separate biomarkers. Each biomarker is
attached to a molecule that fluoresces like a light
bulb, but the individual colours overlap and are
hard to separate.

“This microscope not only images the tissue,
but it separates the colours using sophisticated,
high-end software,” Sarah says.

But the true heavy hitters are the confocal and
multiphoton microscopes. The multiphoton
microscope was customised for the Centre and is
the only one of its kind in the world.

These microscopes enable researchers to
examine cells at very high resolution in 3D,
avoiding the limitations of standard microscopes,
which are best suited to very thin tissue sections.
The multiphoton microscope can image immune
cells interacting with tumour cells in living tissue.

“You can look inside the bone marrow and watch
T-cells interacting with tumour cells in real time,”
says Sarah.

Over the past year, the Centre has supported a
range of ONJCRI projects, including investigating
peptide delivery to cells, how metastases interact
with their local environment and how T-cells
interact with different cancers. It has contributed
to collaborations with external groups, such

as La Trobe University’s Department of
Biochemistry and Genetics. Sarah has also
convened workshops for university and industry
attendees, and has helped prepare remote-
learning resources.

Sarah’s love of microscopes dates back to

her undergraduate days at the University of
Melbourne. "Back then there were no confocals,
let alone the ability to visualise antibodies and
biomarkers. Technology has advanced markedly
over the years and it’s exciting to think about
where it will go next.”

Most importantly, the Imaging Centre will ensure
ONJCRI remains at the forefront of research on
the tumour microenvironment and treatments
targeting it for the benefit of cancer patients.



OUR COLLABORATIONS

PARTNERSHIPS AND
COLLABORATIONS

We proactively find opportunities for The Institute occupies three floors of dedicated
collaboration and the exchange of knowledge research space in a purpose-built comprehensive
and expertise. This ensures we can strengthen cancer centre, where we integrate clinical

our ability to translate breakthrough cancer medicine with laboratory and clinical research.

research into treatments that save lives. ONJCRI also collaborates with a wide range

Our independent Institute is located in the Olivia of national and international researchers,
Newton-John Cancer Centre, which is operated clinicians, industries and academia, including our
by Austin Health, a major provider of tertiary partnership with La Trobe University, to enhance
health services, research and health professional the depth and impact of our discoveries.
education in Victoria.

OUR GLOBAL NETWORK

Our collaborative network with national and
international organisations, leading clinicians
and influential researchers enables us to deliver
high-impact translational research.

COLLABORATIONS
FROM

COUNTRIES International researchers
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LA TROBE UNIVERSITY

ONUJCRI is proud to be La Trobe University’s School of Cancer Medicine and
our Institute’s Director, Prof Matthias Ernst, is the inaugural School Head.

The close relationship between ONJCRI’s
Faculty and their colleagues at the La Trobe
University Institute of Molecular Sciences
(LIMS) has provided unprecedented
opportunities for collaborations and the
exchange of knowledge and expertise. This
enables both organisations to cross-fertilise
basic research into cancer biology and to
retain the pivotal interdependence that fosters
creativity and underpins academic curiosity.
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As La Trobe University’s School of Cancer
Medicine, ONJCRI attracts the university’s
best and brightest science graduates for their
Honours degrees, which involve laboratory-
based research projects. Upon completion of
their Honours degrees, many students then
commit themselves to a three to four-year
PhD project with one of the group leaders

at ONJCRI.

% LA TROBE

UNIVERSITY
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The loss of two grandparents to cancer inspired this year’s Ronnie
Goldberg Scholarship winner Elnaz Tavancheh to pursue a cancer research
career, including her PhD on Stage Il melanomas.

“I know from personal experience how
destructive cancer can be for both patients
and their families,” says Elnaz, who arrived in
Australia from her native Iran in 2014.

“But | believe that what we have discovered
so far in cancer research is only the tip of
the iceberg — | picked this career to make
a difference for people with cancer and to
contribute to new and better treatments.”

And Elnaz is turning to historical tumour and
blood samples to achieve just that. She is using
an archival dataset from Melanoma Research
Victoria, at the Victorian Comprehensive
Cancer Centre, to identify molecular and
immunological markers in melanomas to help
improve the prediction of relapses.

“From the dataset | have identified 100 patients
whose archival tumour and blood donations are
suitable for study. The samples are around 10
years old, and we know each person’s outcome.
Without their selfless donations, we couldn’t
conduct this research, so I'm very grateful to
them,” says Elnaz.

Melanoma is a type of skin cancer that
develops in skin cells called melanocytes and
usually occurs on the parts of the body that
have been overexposed to the sun. Australia
has the world's highest incidence of melanoma.
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Elnaz’s research focuses on patients with

Stage Il melanoma who have received
treatment already but a risk of future relapse
remains. Currently, oncologists use a variety of
measurements like tumour thickness to predict
a patient’s risk of relapse, but for many patients
this is not very accurate.

“I really love what I'm doing. My supervisors
have a huge amount of knowledge.”

“Stage Il melanoma has huge potential for
successful intervention and treatment in a
clinical setting if we can better predict which
patients are going to relapse,” says Elnaz, who
is completing her PhD under the supervision of
Tumour Immunology Laboratory Head
Associate Professor Andreas Behren and
postdoctoral research fellow Dr Jessica Duarte.

“I really love what I'm doing. My supervisors
have a huge amount of knowledge. They're
supportive, but give me the freedom to think
independently, make decisions and push
beyond my limits,” she says.

The scholarship was created in memory of
Dr Ronnie Goldberg by the Rotary Club of
Williamstown with the strong leadership of
the late Ms Yvonne Moon. The scholarship is
$10,000 per year for three years for breast
cancer or melanoma research.



DONORS AND SUPPORTERS

The Olivia Newton-John Cancer Research Institute is grateful to the individuals
and organisations who supported our research in 2020.
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SUPPORT HIGHLIGHT

FUNDING SUCCESSES
IN 2020

At ONJCRI, our researchers and clinical scientists couldn’t
do their groundbreaking research without the vital support
of grants. This financial support comes from a variety of
generous sources, including trusts, foundations, industry
grants and government funding.

Continuously applying for funding is
an important part of researchers’ work,
and we’re pleased to highlight four
funding successes this year and the
research they will facilitate.

The translational research expertise of
Clinical Research Lead Professor Hui
Gan, and his discoveries about how
the tumour micro environment affects
treatment of glioblastoma (GBM),
caught the eye of the Mark Hughes
Foundation. A two-year $187,223
grant will help Hui’s research team
evaluate the effectiveness of using a
new class of drugs to target the EphA3
molecule in preclinical glioblastoma
models. The EphA3 molecule is found
in 100 per cent of the GBM tumour
microenvironment and in half of

GBM cells themselves. (Read page 29
for more.)

Dr Sagun Parakh, a post-doctoral
researcher in the Tumour Targeting
Laboratory, earned a three-year,
$180,000 early-career fellowship from
the Victoria Cancer Agency. This will
support his team’s research on using
a novel drug to target HER2, a protein
commonly found in lung cancer. Lung
cancer patients with HER2 alterations
typically have aggressive cancers that
respond poorly to chemotherapy and
have poor prognosis. Sagun’s team will
investigate using the drug alone and
combining it with immunotherapy in

lung cancer models. They ultimately aim

to extend the work into clinical trials.
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Dr Ashwini Chand and the Cancer
Therapeutics Development Group can
purchase critical facility equipment
thanks to $91,000 donated by the
Walter & Nancy Lascelles Trust,

the J and R MacGauran Trust Fund
and Perpetual Fund — Eddy Dunn
Endowment. The equipment will help
advance the team’s research identifying
compounds to inhibit cytokine activity
in order to inhibit colon cancer growth
and make the body’s immune cells
more effective at killing cancer cells.
The new cell-based technologies will
also help ONJCRI's broader ability to
advance lead compound discoveries
into drug development programs.

Prof Hui Gan

Dr Sagun Parakh

Dr Kellie Mouchemore, from the
Metastasis Research Lab, earned a
$15,000 fellowship from the Austin
Medical Research Foundation. The
fellowship is part of an effort to foster
collaborations across all research
institutes on the Austin campus.

Kellie and her team aim to improve
the response of triple negative breast
cancer to immunotherapy. To do this,
they will target a cell called granulocytic
myeloid-derived suppressor cell, which
helps the cancer grow and spread by
suppressing the ability of immune cells
to kill cancers.

Dr Ashwini Chand

Dr Kellie Mouchemore



ONE OF
OUR FINEST
VOLUNTEERS
WINS
COMMUNITY
AWARD

“What’s up, chook?” This was Dawn Ellis’ friendly greeting to our staff as she
generously volunteered her time, energy and care to both the ONJCRI and
Austin Health over the past few years.

In 2020, Dawn’s outstanding contributions were
recognised with a Jagajaga Community Volunteer
Award. These awards celebrate the efforts of
individuals and groups who selflessly volunteer
their time and effort to make our community a
better place.

“For me, volunteering was a two-way street. Kim
[Kim Tsai, our COO and CFO] would often thank
me, but | would tell her | get so much from it,”
says Dawn a retired registered nurse. “What a
privilege it has been to be part of this amazing
team and watch these humble and incredibly
focused people work hard to fix cancer.”

Until COVID-19 made it too risky for her to attend,
Dawn gave one day a week of her time at the
ONJCRI reception, where she greeted visitors,
helped send letters to donors and supported HR
with a variety of office tasks.

Dawn also volunteered as a consumer advocate
on the Victorian State MRI Linear Accelerator
Implementation and Steering Committee, as well
as Austin Health’s Specialist Clinics Governance
Committee and Primary Care and Population
Health Advisory Committee.
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As a consumer advocate and metastatic breast
cancer patient, Dawn brought a vital perspective
to research. In 2019, she helped secure the MRI
LINAC grant with Associate Professor Farshad
Foroudi, Director of Radiation Oncology at Austin
Health. The MRI LINAC is a state-of-the-art
machine that simultaneously scans cancers and
targets them with radiotherapy. There are only
three of its kind in Australia.

She also used her insights to help review the
service model of care at Austin Health. “The
insight | gained as a patient reaffirmed the
importance of a hospital having an understanding
of a patient’s physical and emotional needs, and
the trauma associated with treatment,” she says.

Dawn’s own experience with cancer began in
1988, when she was diagnosed with breast cancer
at just 38 years old.

“Back then the primary treatment was full
mastectomy. I've been fortunate that my cancer
was dormant until eight years ago. I've had to
start my journey again, but this time the advances
have given me this extra time with quality of life.
The new treatments, including radiotherapy, were
all developed in places like ONJCRI,” says Dawn.
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DIRECTORS

The Olivia Newton-John Cancer Research Institute is an independent organisation.
Our Board of Directors governs the activities of our organisation, manages policies

and provides strategic direction.

The Honourable Jenny Macklin

is a Vice-Chancellor’s Fellow in

the School of Government at the
University of Melbourne. She is

also the Chair of Odyssey House
Victoria and a member of the
RAND Australia Advisory Board and
a strategic advisor in the Centre for
Policy Studies. In late 2019, Jenny
was appointed by the Victorian
Minister for Training and Higher
Education to conduct a review

of skills needed in the Victorian
economy. Jenny retired from
federal politics in 2019 after serving
23 years as the Federal Member for
Jagajaga, the electorate in which
the ONJCRI is located. Jenny was
the longest-serving woman in the
House of Representatives and

was the first woman to become
the Deputy Leader of a major
Australian political party. Jenny
served as the Minister for Families,
Housing, Community Services and
Indigenous Affairs and the Minister
for Disability Reform in the Rudd
and Gillard Labor Governments.

Richard Balderstone has worked

in the financial and investment
markets for over 40 years. He was
Chairman and a founding partner of
JCP Investment Partners, a specialist
funds management organisation. He
was also a Director of ABN AMRO
(and BZW), a Trustee Director of
the Commonwealth Public Service
Superannuation Schemes (CSS/
PSS) and a Director of the Australian
Rail Track Corporation. Richard is
currently a Trustee Director of The
Baker Foundation and the Cormack
Foundation.

The Right Honourable Lord Mayor
Sally Capp has extensive experience
in executive leadership roles,
including at the Property Council of
Australia, the Victorian Chamber of
Commerce, KPMG and ANZ Bank,
and representing the Victorian
Government as Agent General
across Europe and Israel. She is a
Director of Nelson Alexander and

a Trustee of both the Mary Jane
Lewis Scholarship Foundation and
the Shrine of Remembrance. She
was also the first female director

of the Collingwood Football

Club. During 2019, Sally was the
recipient of the McKinnon Emerging
Political Leader of the Year and was
awarded with the RMIT Honorary
Doctorate of Law Honoris Causa.



Prof John Dewar is the Vice-
Chancellor and President of La
Trobe University. An internationally
known family law specialist and
researcher, he has held senior
leadership positions at Griffith
University and the University of
Melbourne as Provost, and has
served on a number of higher
education and legal bodies, groups
and committees, including for the
state and federal governments.

He is a Director of both Universities
Australia and Committee for
Melbourne, and Adjunct Professor
in both the Melbourne and La Trobe
Law Schools.

Prof Ashley Dunn became Head

of the Molecular Biology Program
at the Ludwig Institute for Cancer
Research in Melbourne in 1982.
Two years later, he and colleagues
molecularly cloned GM-CSF, a
cytokine used to aid recovery of
bone marrow in cancer patients
following chemotherapy treatment.
He served as Associate Director

of the Institute until 2004, is
currently a Professorial Fellow

of the Department of Surgery at the
University of Melbourne and serves
on several scientific

advisory boards.

Adam Horsburgh currently serves
as the Chief Executive Officer of
Austin Health. With an extensive
health sector management
experience in Victoria, as well as
in the UK National Health Service
(NHS), Adam has held senior
policy and advisory roles with the
Victorian Government, including
the Department of Health (DoH)
and the Department of Premier
and Cabinet. Prior to joining
Austin Health, Adam was Deputy
Chief Executive Officer and Chief
Operating Officer at Melbourne
Health. He is also a Director of
the Summer Foundation, Florey
Institute of Neurosciences and
Mental Health, Melbourne Genomics
Health Alliance and the Victorian
Comprehensive Cancer Centre.

Dr Katherine Woodthorpe is
currently Chair of the Bushfire

and Natural Hazards Cooperative
Research Centre (CRC), Chair of the
Antarctic Science Foundation. She
is also a Director of Bioplatforms
Australia, the Reliable Affordable
Clean Energy CRC (RACE 2030)
and Vast Solar Pty Ltd, President
of the NSW Council of the AICD
and the Industry Member of the
National Health and Medical
Research Council.

SCIENTIFIC

Our Scientific Advisory
Committee regularly
provides guidance and
expertise to the Institute's
Directors about the
strategic direction of

the Institute. We greatly
appreciate our committee
members:

Prof David Bowtell
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KIM TSAI
CHIEF OPERATING AND
FINANCIAL OFFICER

ONJCRI's operations were put to

the test this year as we worked hard to ensure
critical research could continue during long
Melbourne lockdowns and evolving restrictions.

Despite the many changes staff had to adopt,
the Institute found itself in a relatively privileged
situation. The planning undertaken by our

Non-government
grants 40%

Government

grants 47% $21.19m
TOTAL

Donations and REVENUE

bequests 2%

Other
. revenue 11%
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COVID-19 Emergency Management Committee
ensured we were ready to support our staff as
they transitioned to working from home without
significant loss of productivity. In addition, our
spacious and purpose-built laboratories enabled
relatively uncomplicated 'reconfigurations’ to
implement the social distancing and access-
monitoring rules when we were allowed to return
to work onsite.

Business continuity would not have been possible
without the dedicated staff in lab support, finance,
research governance, legal, IT and administration.
Nor would it have been possible without the
enormous resilience, adaptability and team spirit
that all our staff demonstrated. Being part of this
ONJCRI community has never felt more rewarding.

The unexpected pressures of a pandemic and the
need to support and enhance that team spirit has
led to the establishment of a Mental Health and
Wellbeing Committee. This will provide staff with
an opportunity to develop new and meaningful
connections, strengthen existing relationships,
and increase awareness for mental wellbeing in
the workplace.

| also want to extend my heartfelt thanks to the
individuals and organisations that continued to
support our research with their donations and
grants. If the extraordinary events surrounding

the COVID-19 pandemic have highlighted one
thing, it's the imperative need for medical research
and innovation.

Kim Tsai

Research
laboratories 76%

Administration
support 11% $19.19m
TOTAL

EXPENDITURE

Depreciation 6%

Clinical trials 7%




FINANCIAL SNAPSHOT

Statement of profit or loss and other comprehensive income for the year ended
31 December 2020

.........................................................................................................................................................

REVENUE 2020 2019
Grants 18,347,216 18,947,611
Donations and fundraising 465,082 531,963
Investment and other revenue 2,380,326 560,246
Total revenue 21,192,624 20,039,820

Expenditure

Research laboratories 14,540,238 12,839,044
Clinical trials 1,384,972 874,980
Administration support 3,270,171 3,544,907
Total expenditure 19,195,381 18,026,925
Operating surplus from research activities 1,997,243 2,012,894
Total comprehensive income 1,997,243 2,012,895

Statement of financial position as at 31 December 2020

.........................................................................................................................................................

ASSETS 2020 2019

Current assets

Cash and cash equivalents 7190,228 8,205,185
Trade and other receivables 2,347,414 2,342,391
Other financial assets 1,521,367 0
Total current assets 11,059,009 10,547,576
Non-current assets

Other financial assets 15,381,025 13,371,140
Property, plant and equipment 3,648,263 4,012,559
Total non-current assets 19,029,288 17,383,699
Total assets 30,088,297 27,931,275
LIABILITIES

Current liabilities 21,327,595 21,239,793
Non-current liabilities 350,469 278,491
Total liabilities 21,678,064 21,518,284
Net assets 8,410,233 6,412,990
EQUITY

Total equity 8,410,233 6,412,990

The summary financial information provided above has been extracted from the audited general purpose financial statements of Olivia Newton-John
Cancer Research Institute (ACN 167 192 752). The extract does not include all the information and notes normally included in a statutory financial report.
The audited general purpose financial report can be obtained upon request to the Chief Financial Officer.

The statutory financial report (from which the summary financial information has been extracted) has been prepared in accordance with the
requirements of the Corporation Act 2001, Australian Charities and Not-for-profits Commission Act 2012 and Regulations 2013, Australian Accounting
Standards and other authoritative pronouncements of the Australian Accounting Standards Board.
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Pat Thilakasiri, an ONJCRI researcher in the Cancer Therapeutics Development
Group and a former international student, knows all too well what it’s like to
move far away from family and friends to study in a new country.

Many international students leave their usual
support networks behind to follow their
dream of studying abroad. And many need to
undertake part-time or casual work to support
themselves while on a student visa.

When news broke of the Coronavirus pandemic,
Pat had an inkling that international students
would be seriously affected, so he quickly began
to prepare a strategy to support them.

“Lockdown meant that many people lost their
jobs. There was a group of people that no one
could seem to help — international students.
They didn’t have money to pay rent or feed
themselves. They were in deep trouble, they
were on their own, and we needed to help
them,” says Pat.

Pat reached out to his network on Facebook
and after a rush of offers to help, he sent out
his first lot of grocery packages, which would
last for up to two weeks. Pat and his supporters
established four package distribution centres
around Victoria.

The ‘food bag’ initiative spread to all states

and territories, with local groups setting up to
coordinate the effort. Some international groups
followed suit.
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It wasn’t the first time Pat has helped those in
need. He coordinated similar projects for people
affected by the Boxing Day tsunamiin 2004 and
by devastating floods, as well as for individuals
needing housing or school books.

So, how does he juggle all of this with his full-time
job as a scientist at ONJCRI, where he is working
on gastric and breast cancer projects, as well as
his weekly volunteering at a community radio
station? It's all about time management, he says.
It's done outside of working hours and he has a
lot of people to help him.

“All of us come together. People donated a lot
of food, housing and professional services for
these students, including doctors, psychologists
and lawyers, who provided their services free of
charge,” he says.

“It is our ultimate duty to help whoever is

in trouble. In this case, Coronavirus doesn’t
distinguish whether you are white, whether you
are from Sri Lanka, whether you are rich or poor.
It's simple — when people are in need, people
should help each other”
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