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MESSAGE

FROM OLIVIA

DAME OLIVIA NEWTON-JOHN DBE, AC
OUR FOUNDING CHAMPION

In another year of uncertainty and change, | have
been amazed by the resilience and passion of
the ONJCRI team. While the world grappled with
a second year of the COVID-19 pandemic, the
team at the ONJCRI continued to pursue vital
research that will go on to help thousands of
individuals and families live better with cancer.

As someone who is very intimate with the cancer
journey my goal has always been to find new
and better ways to treat the many challenges of
cancer. Cancer is personal and helping cancer
patients live better lives is something we can

all be proud of. I'm so grateful to the Australian
public for supporting our mission and world
class research.

This year the Institute has received several grants
and accolades. It has also become Australia’s
newest member of the National Imaging Facility
(NIF), which sees a significant investment into
world-class technology right here at the ONJCRI.

| have been inspired by the progress being
made in all our research areas. One especially
close to my heart is the incredible work of the
Translational Breast Cancer Program, which you
can read about in this report.

I would like to take this opportunity to thank our
outgoing Board Chair, The Hon Jenny Macklin,
as well as longstanding Chief Operating and
Financial Officer, Kim Tsai. Both Jenny and

Kim'’s leadership and impact on the Institute has
been immense and | sincerely thank them for
supporting the Institute to succeed and thrive
during the some of the most challenging times
over the past two years.

I welcome our new Board Chair Mr Richard
Balderstone, with whom | look forward to
establishing a productive partnership, and new
Chief Operating Officer Dr Khay-Lin Teoh, who
I'm sure will help to write the next chapters of
the Institute’s impact on finding new treatments
for cancer patients.

Of course, the extraordinary work being
undertaken is only possible thanks to the
ONJCRI's team of leaders, researchers, clinicians,
professional services staff, students, volunteers,
supporters and partners. | offer my heartfelt
gratitude to all of them.

Thank you for your ongoing support of ONJCRI.
Love and Light,
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OUTGOING
CHAIR’S
REPORT

THE HON JENNY MACKLIN

As another year passes, | continue

to be inspired by the committed
team at the ONJCRI. Their ongoing
passion and resilience throughout this
challenging time has been nothing
short of remarkable. Once again,

the Institute’s leaders, researchers,
clinicians, students, staff and
volunteers have worked tirelessly

MR RICHARD BALDERSTONE

On behalf of the ONJCRI's Board

of Directors, | would like to thank

the entire operational team, and the
incredible network of philanthropists,
funding agencies, supporters,
students, researchers, and clinicians
who have continued the tireless
pursuit of the Institute’s goals
throughout 2021.

| offer emphatic assurance that,
despite global challenges in

recent years, our resolve to deliver
improved treatments for cancer has
only been strengthened. We are
acutely aware of our responsibility

CHAIR REPORTS

in trying circumstances to deliver
innovative research, clinical trials and
technology advancements that will
go on to make a difference to the
lives of millions.

Of course, the lessons we learned

in 2020 put us in good stead to
navigate another year of lockdowns
and government restrictions. The
Institute’s ability to adapt quickly,
while staying focused on the end
goal, is something all staff should be
incredibly proud of.

One of the key priorities for the
ONJCRI leadership team has
been the ongoing commitment
to strengthening our translational
capacity. This focus has had a
significant impact on the way
research is conducted across

the Institute, meaning that more
discoveries will directly influence
patient treatment and care.

to those diagnosed with cancer and
to future generations, for whom

we hope the impact of cancer is
drastically reduced.

I would like to offer special thanks

to our outgoing Chair, the Hon

Jenny Macklin, for her significant
contributions over the preceding

two years. It has been my honour to
step into the role of (Interim) Chair
and support the Institute’s Executive
Committee through the development
of a new and exciting Research
Strategy, due for launch in 2022.

The innovative research that has
progressed from our laboratories
into clinical trials, the development
of new treatments for patients,

and advancements in cutting edge
technology make me excited for this
new chapter and what is to come.

As a member of the Institute’s Board
of Directors for the past seven
years, | have admired the incredible
intellect and dedication of its
celebrated researchers. Indeed, the
ONJCRI takes full advantage of its
proximity to and partnerships with
both Austin Health and La Trobe
University, ensuring that clinical
translation is always prioritised and
clinical impact is delivered as swiftly
as possible.

One of the things that strikes me

as | reflect on my time as Chair is
the ONJCRI team’s unwavering
approach to pushing the boundaries
of cancer research. Their dedication
to discovery and innovation and
commitment to translating research
into patient outcomes gives me
great hope for the future.

I would sincerely like to thank

my fellow Board members, the
Executive, and all staff, students

and volunteers for their continuing
support of the Institute. | wish

the incoming Chair, Mr Richard
Balderstone, the Board and the wider
team every success moving forward.

| trust you will enjoy reading about
the wonderful achievements of the
ONJCRI throughout this report.

The Hon Jenny Macklin

| would also like to thank the
Institute’s outgoing Chief Operating
and Financial Officer, Ms Kim Tsai,
who departed the Institute in
December 2021. Ms Tsai has been
an integral member of the Executive
Committee, a respected leader and
an astute strategist, ensuring that
the Institute and its people have
been well-served and successful.
As we farewell Ms Tsai, we welcome
our new Chief Operating Officer,

Dr Khay-Lin Teoh; | look forward

to working with Dr Teoh over the
coming years.

| am delighted to endorse the
enclosed reports of the ONJCRI’s
activities throughout 2021, and |
encourage you to read about the
projects that are being undertaken
by our team. | am immensely proud
of my association with the Olivia
Newton-John Cancer Research
Institute, and the people who will
collectively ensure its long-term
success.

Sincerest thanks for your ongoing
interest and support.

Mr Richard Balderstone

DIRECTOR’S
REPORT

PROF MATTHIAS ERNST

Reflecting back to the beginning of 2021, we were
still guessing how we would - both individually
and as an organisation - navigate a second

year of the COVID-19 pandemic. Amidst lengthy
lockdowns, a glimmer of hope on the horizon was
the anticipated roll-out of a vaccination program
through Austin Health; an initiative which brought
with it the chance of a return to something
approximating normality.

Since the beginning of the pandemic, we have
adopted and optimised an ‘opus operandi’ that
has enabled us to retain strong productivity and
research impact despite limited access to our
research facilities, and to each other.

One year on, 2021 has transpired to be one of the
most important years in the Olivia Newton-John
Cancer Research Institute’s seven-year history.

“2021 has transpired to be one of the most
important years in the Olivia Newton-John
Cancer Research Institute’s seven-year history”

Many of my colleagues made the most of the
restrictions by writing up discoveries and seeking
funding for new ideas that had been germinating
during lockdown. | am thrilled by the breadth

and quality of these applications, which have
resulted in fellowships offered by the Victorian
Cancer Agency, clinical trials funded through the
Medical Research Future Fund, and project grants
awarded by the National Health and Medical
Research Council and Cancer Australia. Likewise,
many of our applications submitted to disease-
focused funders, including the Ovarian Cancer
Research Foundation, the Breast Cancer Research
Foundation and PanKind, received the highest
accolades. Finally, the ONJCRI was selected for
major infrastructure investments by the NCRISS/
National Imaging Facility and the Victorian State
Government to update our PET-MRI capabilities.

The past year was also a significant period

of change across the Institute’s governance,
operations and research. After a successful
period as the Chair of our Board of Directors, the
Hon Jenny Macklin passed on the baton to Mr
Richard Balderstone. Ms Kim Tsai, the ONJCRI’s
very first employee and the Institute’s ‘architect
extraordinaire’, stepped down from her role

as inaugural COO/CFO, and we welcomed Dr
Khay-Lin Teoh as our new COO. Professor Ashley
Dunn retired as Chair of the Institute’s Scientific
Advisory Board to be succeeded by Professor
David Bowtell. Dr Normand Pouliot moved his
Matrix and Metastasis Laboratory to the Howard
Florey Institute, and finally from the University

of Melbourne, we welcomed Dr Ajithkumar
Vasanthakumar and his team to the Tissue and
Tumour Immunity Laboratory.

Possibly, the biggest change has been delivered
through an enhanced Research Strategy. This
strategy not only maps out the direction of the
Institute’s growth, but sharpens the Institute's
focus on the impact our translational research
will bring to patients, clinicians and the ONJCRI’s
many stakeholders. | am delighted that every
step we take will be guided by our strong
organisational relationships with our key partners,
stakeholders, and funders and we invite you as the
reader of this report to join us on this journey.

As we focus on 2022, | am privileged to be
working with the most motivated and inspiring
group of colleagues at the research bench, within
the cancer clinics and across the many fronts of
operational and administrative support. A big
thank you to the ONJCRI team!

Prof Matthias Ernst
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The ONJCRI is a leader in the
development of innovative and
breakthrough cancer treatments.
Our aim is to design a future where
cancer is a manageable disease.

To achieve this, our researchers
and clinicians work together to
learn more about cancer and
translate these findings into better
health outcomes for patients. Our
work is only possible because

our teams, research partners,
volunteers and supporters share
our common belief that together,
we will outsmart cancer.

QOur research is primarily focused
on investigating and developing
treatments for cancers of the
bowel and gastrointestinal tract,
brain, breast, lung, skin and
prostate. We also undertake
research in understudied rare
cancers and proactively look for

Our researchers are based just
metres from where patients
receive treatment, which means
that our scientific discoveries
can be rapidly translated into
novel clinical therapies.

In 2021, our researchers and
clinician scientists led 12 Institute-
sponsored clinical trials, giving
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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.

brilliance in science
respect

optimism

together

making a difference

We do this by discovering and
developing new cancer therapies
to provide real and life-changing
benefits for patients.

RESEARCH

655 patients access to potential
new treatments, including
immunotherapies and personalised
medicine.

We bring observations from the
clinic back to the laboratory
bench to create a continual cycle
of learning and improvement
between scientific research and
clinical applications.

A priority in 2021 was to better
communicate the incredible
work being undertaken by

the ONJCRI. We have now
developed a long-term
communications strategy,
centred around developing
and sharing regular content
across existing social media
channels and web platforms.
The strategy aims to bring the
ONJCRI story to life, share our
incredible impact and raise our
public profile.

This ongoing communications
project will be expanded
throughout 2022 in the

hope that more patients,
researchers and locals learn
about the Institute’s successes
in applying a deep biological
understanding of cancer to
the rapid development of

new treatments and ways of
identifying who will benefit
from them.

One of the communications
projects undertaken in 2021
focused on telling the ONJCRI
story to people walking
through the Institute for their
COVID-19 vaccination. We
developed a short video run
on loop and a quiz, allowing
people waiting in line to learn
more about our work in cancer
research from the hallways
where they were standing.
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In December 2021, the ONJCRI hosted its
inaugural Science Meets Art exhibition, organised
by Dr Ashleigh Poh, Dr Jessica Duarte, Dr Erinna
Lee, Dr Sagun Parakh, Mr Ryan O’Keefe and Mr
Luke Quigley.

Submissions were sought from across the
Institute, and shortlisted entries were put

on display to showcase the beauty of the
research undertaken at ONJCRI. The organising
committee were thrilled that the event received
so much support in its first year.

WINNER

Bird Mother’s Love by Shoukat Sterle
Microtubules network expression in a gastric
cancer cell. Microtubules - red.

Microtubule End Binding Protein - green.
Nucleus - blue.

“We received 21 lab-generated images,

4 graphical abstracts, and 1 video submission.
The enthusiasm and positive feedback from

staff and students has inspired us to grow this
exhibition over the coming years. We’re hoping it
will become an annual highlight at the ONJCRI.”

Congratulations to the winners (see below).
We look forward to growing the event in 2022
and beyond.

Runners up: Pavitha Parathan and Jean Berthelet.

WINNER

From Space by Elnaz Tavancheh

This high-resolution image of a melanoma
tumour stained with Opal TSA technology
shows melanoma cells in cyan, CD3+ T cells in
green, CD19+ B cells in red, FoxP3+ regulatory
T or B cells in yellow, CD68+ macrophages in
magenta, CD45+ or all immune cells in orange.



OUR YEAR AT A GLANCE

JAN MAR

ONJCRI participates in
their first Tour De Cure

Professor Andrew
Scott and Professor
Hui Gan complete
the highly successful
Ifabotuzumab trial

Inaugural Cancer
Research Symposium

held in partnership with
La Trobe University and
Tel Aviv University

Professor John
Mariadason and Dr
Camilla Reehorst
publish discovery

in Development on

the EHF gene and its
impact on colon cancer

Mr Richard Balderstone
appointed as Chair of
the Board of Directors

OUR YEAR AT A GLANCE

Dr Delphine Merino
and Dr Jean Berthelet

publish study in
Science Advances

on Intratumoral
heterogeneity as a
driver of breast cancer
progression

Associate Professor
Eliza Hawkes, Associate
Professor Niall Tebbutt
and Professor Andrew
Scott secure MRFF
clinical trials grants

Dr Khay-Lin Teoh joins
the ONJCRI as new
(e{e]0)

Dr Delphine Merino,

Dr Bhupinder Pal,

Dr Fiona Chionh and
Dr Sze Ting Lee receive

VCA fellowship awards

Professor Wei Shi was
awarded 2021 Web of
Science Highly Cited
Researcher

Professor Robin
Anderson, Dr Delphine
Merino and Dr Lisa
Mielke receive NHMRC

Dr Ajithkumar
Vasanthakumar
awarded NHMRC
Investigator grant for
research exploring
Regulatory T cells

Ideas Grants

Funding secured for
MosT-Circuit Trial for
patients with rare
cancers

ONJCRI hosts the
inaugural “Science
Meets Art” exhibition

ONJCRI becomes the
newest member of
the National Imaging
Facility (NIF) network

FEMALE
STUDENTS

ONJCRI SCIENTIFIC
PAPERS PUBLISHED

Associate Professor
Andreas Behren and
Dr Oliver Klein publish
study in Cancer Cell on
the value of TMB for
predicting response to
Immunotherapy in rare
cancers

Professor Matthias
Ernst receives NHMRC
Development Grant
to further research
anti-tumour immune
INSTITUTE-SPONSORED responses
CLINICAL TRIALS

Dr Ajithkumar
Vasanthakumar
appointed as
Laboratory Head of the
new Tissue and Tumour

SECURED EXTERNAL
FUNDING

Immunity Laboratory
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OUR COLLABORATIONS

PARTNERSHIPS AND
COLLABORATIONS

OUR GLOBAL NETWORK

Collaboration and the exchange of expertise and
knowledge with our partners ensures that we
stay at the forefront of scientific advancements
and continue to translate breakthrough cancer
research into patient treatments.

Our independent Institute is located within the
Olivia Newton-John Cancer Centre. The Centre
is operated by Austin Health, a major provider
of tertiary health services, research and health
professional education in Victoria. The Institute

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

COLLABORATIONS

FROM

COUNTRIES

occupies three floors of dedicated research
space in a purpose-built comprehensive cancer
centre, where we integrate clinical medicine with
laboratory and clinical research.

The ONJCRI also collaborates with a wide
range of national and international researchers,
clinicians, industry partners and academic
institutes, including La Trobe University,

to enhance the depth and impact of our
discoveries.

International researchers

RIDING

FOR A CURE

Cyclists and their teams made incredible
efforts in the Inaugural Tour de Cure Victorian

Discovery Tour.

In February 2021, 110 highly dedicated riders and
support crew came together to participate in
the inaugural Tour de Cure Victorian Discovery
Tour.

The Tour, which raises vital funds to support
cancer research, covered 400km from
Daylesford to Melbourne via Ballarat, Ocean
Grove and several communities in between.
With an elevation of 2000m, the journey was

a challenge, but the riders didn’t miss a beat.
The energy and attitude of all involved was
infectious and riders even squeezed in a visit to
local school children promoting a message ‘Be
Fit, Be Healthy, Be Happy'.

For many of the participants, the ride was
personal. Almost all had a story to tell, whether
it be of supporting loved ones with cancer,
paying tribute to those who have succumbed to
the deadly disease, or as survivors themselves.
Several researchers and staff from the ONJCRI
also took part in the event, which we hope will
become a staple in many calendars in years to
come.
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The ONJCRI's partnership with the Tour de Cure
has been an overwhelming success, with the
2021 event raising $480,000 to support four
research projects. This money will allow our
team to further expand their cancer knowledge
and work to find new cancer treatments.

Geoff Coombes, Tour de Cure co-founder,
says that they were proud to partner with the
ONJCRI.

“Our inaugural Victorian Discovery Tour will
bring four world class research projects to life
at the ONJCRYI, tackling stomach, colorectal,
ovarian and rare cancers. We look forward to a
long and healthy partnership curing cancer and
changing lives,” said Geoff.

The impact of COVID-19 has been felt across
the entire cancer research community, with a
dramatic reduction and slowing of available
funds. Thanks to the tireless fundraising efforts
of every rider and support crew member, and
the generous support of corporate partners,
we were able to exceed our original fundraising
target.

We look forward to continuing our successful
relationship with the Tour de Cure over the
coming years.
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Our talented researchers are dedicated to making cutting-
edge scientific discoveries that help patients live better
with cancer. Our research teams are investigating and
developing novel treatments for a broad spectrum of
cancer types.

The ONJCRI is the 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

Cancer and
Inflammation
Laboratory
Laboratory Head:
Prof Matthias Ernst
Researchers: Amr Alam,
Christine Dijkstra, Moritz
Eissmann, Gangadhara
Gangadhara, Anne Huber,
Jennifer Huynh, Saumya
Jacob, Riley Morrow,
Megan O'Brien, Lokman
Pang, Ashleigh Poh,
Joshua Konecnik, Marina
Yakou

Tumour
Microenvironment
and Cancer Signaling
Group

Group Head:

Dr Michael Buchert
Researchers: Shoukat
Afshar-Sterle, Annalisa
Carli, Ryan O'Keefe, Najma
Adnan, Yasmin Cathcart-
King

Cancer Therapeutics
Development Group
Group Head:

Dr Ashwini Chand
Researchers: Sarah
Bennett, Rhynelle Dmello,
Belinda Duscio, Pathum
Thilakasiri, Anna Richards

CANCER
IMMUNOBIOLOGY
PROGRAM

Tumour Immunology
Laboratory
Laboratory Head:
A/Prof Andreas
Behren

Researchers: Kok Fei
Chan, Jessica Duarte,
Oliver Klein, Simone
Ostrouska, Luke Quigley,
Elnaz Tavancheh, lvan
Shamrai, Boris Wong

Mucosal Immunity
and Cancer
Laboratory
Laboratory Head:

Dr Lisa Mielke
Researchers: Sonia
Ghilas, Pavitha Parathan,
Dinesh Raghu, Kelly Tran,

Anthony Colosi, Chantelle
Inguanti

Tissue and Tumour
Immunity Laboratory
Laboratory Head:

Dr Ajithkumar
Vasanthakumar

Researcher: Matthias
Enders

GASTRO-
INTESTINAL
CANCER PROGRAM
Oncogenic
Transcription
Laboratory
Laboratory Head:
Prof John Mariadason

Researchers: Zakia Alam,
Rebecca Bartholomeusz,
Fiona Chionh, George
latropoulo, Laura Jenkins,
Stan Kaczmarczyk, lan
Luk, Irvin Ng, Rebecca
Nightingale, Camilla
Reehorst, Natalia Vukelic,
Nik Papadopoulos

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

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

TRANSLATIONAL
BREAST CANCER
PROGRAM

Metastasis Research
Laboratory
Laboratory Head:
Prof Robin Anderson

Researchers: 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, Aadya Nagpal,
Kristen Needham

PROGRAM STAFF

Tumour Progression
and Heterogeneity
Laboratory
Laboratory Head:

Dr Delphine Merino

Researchers: Jean
Berthelet, Farrah El-Saafin,
Antonin Serrano, Sreeja
Gadipally

Cancer Single

Cell Genomics
Laboratory
Laboratory Head:

Dr Bhupinder Pal
Researchers: Rebecca
Brown, Paula Fuge-Larsen,

Shalini Guleria, Jordan
Wilcox

TUMOUR
TARGETING
PROGRAM

Tumour Targeting
Laboratory
Laboratory Head:
Prof Andrew Scott AM
Researchers: Laura Allan,
Ingrid Burvenich, Hui
Gan, Benjamin Gloria,
Nancy Guo, Umbreen
Hafeez, Eliza Hawkes,

Nhi Huynh, Cameron
Johnstone, Zhanqi Liu,
Alex McDonald, Siddharth
Menon, Sagun Parakh,
Fiona Scott, Christian
Wichmann, Zhipeng Cao,
Mina Khalaji, Sadia Quazi

Cancer Therapies
and Biology Group
Group Head:

Prof Hui Gan

Researchers: Diana Cao,
Angela Rigopoulos

Receptor Biology
Laboratory
Laboratory Head:
A/Prof Peter Janes
Researchers: Stacey Allen,

Mary Vail, Hengkang Yang,
Sakshi Arora
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CENTRE FOR
RESEARCH
EXCELLENCE IN
BRAIN CANCER
Co-Directors:

Prof Andrew Scott AM
and Prof Hui Gan

Researchers: Sagun
Parakh, Kerryn Westcott

BIOINFORMATICS
AND CANCER
GENOMICS
LABORATORY
Laboratory Head:
Prof Wei Shi

Researchers: David
Chisanga, Yang Liao

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
Fiona Chionh

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

AUSTRALTAN
CANCER
RESEARCH

FOUNDATION




CANCER AND
INFLAMMATION
PROGRAM

The Cancer and Inflammation
Program aims 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
mechanisms that can be
exploited with drugs, including
those that stimulate anti-tumour
immune responses.
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Allam A, Yakou M, Pang L, Ernst M, Huynh
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Carli ALE, Afshar-Sterle S, Rai A, Fang H,
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O'Brien M, Afshar-Sterle S, Alorro M, Pang
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Pohunek P, Sedlacek P, Poh A, Ernst M,
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onset pulmonary and cutaneous vasculitis
driven by constitutively active SRC-
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CANCER AND
INFLAMMATION
LABORATORY

Laboratory Head:
Prof Matthias Ernst

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

2021 highlights

Activating the immune system

with checkpoint inhibitor drugs

has become the therapy of choice
for many cancers. However, some
white blood cells, referred to as
macrophages and myeloid-derieved
suppressor cells, within the vicinity
of solid cancer suppress the immune
cells that otherwise could kill the
tumour cells.

We have identified a molecular switch
in white blood cells consisting of the
tyrosine kinase HCK; when this kinase
is excessively active the anti-tumour
immune response is suppressed.

We are therefore aiming to better
understand how inhibition of HCK
re-invigorates anti-tumour immune
responses, and we are currently
developing novel small molecules

in a collaboration with the National
Drug Discovery Centre (NDDC) at
WEHI and Canthera Therapeutics to
suppress HCK activity.

Besides excessive HCK activity,

we also have learned of another
molecular mechanism by which the
normal cells surrounding a cancer
support its growth. Often this

occurs through activating of the
transcription factor Stat3 in response
to excessive abundance of interleukin
(IL)-11 and related cytokines.

Building on our original observations
in colon and gastric cancer, we
identified additional examples of
solid malignancies where IL-11/Stat3
signalling promoted the growth
rate of tumours both directly, and
indirectly by suppressing immune
cells. These insights have resulted in
a collaboration with the US biotech
company Lassen Therapeutics to
develop and characterise novel
antibody-based therapies that
interfere with IL-11 signalling.

We also collaborate with medical
oncologists at the hospital, including

CANCER AND INFLAMMATION PROGRAM

through the MODULATE trial, which
combines an experimental anti-
Stat3 drug with 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.

We are excited about these projects
converging on the same or related
mechanisms that ultimately will yield
novel experimental drugs which
then can be tested in patients to
increase the efficacy and broaden
the response rate to the current
immune check point drug.

TUMOUR
MICROENVIRONMENT
AND CANCER SIGNALING
GROUP

Group Head:
Dr Michael Buchert

2021 highlights

Gastric cancer (GC) ranks third for
cancer mortality and fifth for cancer
incidence worldwide and has an
expected five-year survival of 20-30
per cent. This can be attributed to

a lack of early diagnostic markers
and the asymptomatic nature of
gastric cancer progression leading
to late-stage (metastatic) diagnosis,
and a relative paucity of late-stage
treatment options. To improve the
outlook of GC patients, we need
diagnostic markers for early-stage
disease and better therapeutic
options for late-stage, metastatic
disease.

Our PhD student Annalisa Carli
published a study in the journal
Proteomics, which describes how
DCLKI1 impacts the biogenesis

and cargo composition of small
extracellular vesicles and in doing
so, enforces a migratory phenotype
on surrounding cancer cells. This
work was done in collaboration with
the Greening lab at the Baker Heart
and Diabetes Institute.

In other DCLKI-related news, we

have finalised a manuscript which
will make a compelling case for a
cancer-promoting role for DCLKI

kinase and how specific kinase
inhibitors can curb tumour growth
in vivo (Sterle et al, to be re-
submitted). This raises the prospect
of conducting additional studies

to investigate the translational
potential of these findings.

In a parallel attempt to pinpoint

the molecular targets which
mediate the cancer-promoting
mechanisms downstream of DCLK]I,
we have generated comprehensive
proteomic data sets to characterise
the DCLKI interactome and
changes to total proteome and
phosphoproteome induced by
DCLKT inhibition.

We have also submitted for
publication our important findings
(O’Keefe et al, submitted) which
demonstrate the functional
importance of a reciprocal cytokine
circuit between gastric tuft cells
and type 2 innate lymphoid cells
(ILC2s). Our work shows that

this circuit is not only promoting
established gastric cancers, but
also contributes during the early
stages of gastritis and metaplasia.
This opens up a potential avenue
for clinical translation for early
diagnosis of gastric disease. To this
effect, we have received generous
financial support from the Tour

de Cure foundation to conduct
feasibility studies.

Overall, the aim of our studies here
in the TMCS group is to contribute
to areas which will have the biggest
impact on outcomes for patients
with stomach cancer, namely the
identification and development

of new diagnostic and prognostic
biomarkers for gastric cancer and
the elaboration of novel therapeutics
targeting late-stage disease.

CANCER THERAPEUTICS
DEVELOPMENT GROUP

Group Head:
Dr Ashwini Chand

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

Goals

Qur research strives to identify
critical cellular processes that
facilitate cancer development and
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its metastasis to distal sites of

the body. Our research is focused
on understanding the biology

of breast, gastric and colon
cancers. We apply this knowledge
to the discovery of new cancer
treatments. In addition to novel
drug discovery, we also assess
the repurposing of medications
used to treat non cancer-related
conditions, as cancer therapeutics.

2021 highlights

Our exciting research has unravelled
key mechanisms mediated via the
interleukin 6 (IL-6) and interleukin

1 (IL-11) proinflammatory cytokines
that promote cancer progression
and metastasis. In addition,

we evaluated novel drugs and
antibody treatments which target
these proinflammatory pathways

in preclinical models of breast,
gastric and colon cancers. We are
also investigating how these novel
treatments work in combination with
standard of cancer treatments to
allow for a better understanding of
the applications of these new cancer
treatments in a clinical context.

Students contribute significantly
towards our research efforts. In
2021, we were delighted to welcome
Anna Richards as an Honours
student, who received the second
highest score for her Bachelor of
Science (Honours) degree at La
Trobe University. PhD candidate,
Rhynelle Dmello, received the
Australian Society for Medical
Research (ASMR) Presenter Award
for the presentation of her exciting
work in colon cancer therapies at
the annual student conference.

Our research is made possible

with the support of Love Your
Sister Foundation, National Breast
Cancer Foundation, Victorian
Cancer Agency, the Walter & Nancy
Lascelles Memorial Trust, The J and
R McGauran Trust Fund, and the
Perpetual Foundation — Eddy Dunn
Endowment Fund, for which we are
very grateful.
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Collaborations and commercial partnerships can make a world of difference
to cancer research. The ONJCRVI’s partnership with Lassen Therapeutics is

no exception.

When Lassen Therapeutics, a US-based biotech
company, acquired an antibody that the ONJCRI
was testing, neither party had any idea that it
would be the start of a wonderful collaboration.

“We had been working with an antibody for a few
years, and investigating its capacity to reduce
tumour growth, when Lassen Therapeutics
acquired the antibody from CSL Limited (CSL).
That’s how it all started,” says Professor Matthias
Ernst, Director of the ONJCRI.

“After a visit from Lassen CEO Mark Barrett,

we realised that there was a real synergy
between the two organisations and things have
progressed from there.”

The antibody recognises the IL-11 receptor,
which is overexpressed on types of cancers and
in many cell types that make up the tumour
microenvironment. Our research is starting

to show that IL-11-dependent cell signalling
suppresses tumour progression and metastasis,
as well as resistance to cancer treatments.
Being able to target the IL-11 receptor with

the antibodies that Lassen Therapeutics has
developed may offer opportunities for patients
looking for innovative treatments.

Lassen Therapeutics is a leader in this area and
the study undertaken by the ONJCRI, due to be
published later in the year, is starting to show
promising results.

Dr Ashwini Chand, Head of the Cancer
Therapeutics Development Group has been
working on the project and is excited about the
progress being made.

“We're working on an exciting range of
therapeutics that target the IL-11 receptor in
breast and other solid cancers and the results
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so far are very encouraging. We hope that in
time, it will lead to better treatment options for
oncology and fibrosis patients,” she says.

The ONJCRI plays an important role in this
partnership with Lassen Therapeutics, with
Professor Matthias Ernst, also advising
together with colleagues from CSL and US-
based Universities as members of the Lassen
Therapeutics Scientific Advisory Board

“What we are doing here is really novel, as we
have discovered new functions of IL-11in distinct
cell types within a tumour, all of which influence
how cancer spreads and how it may reprogram
the immune system to avoid detection.”
Professor Ernst says.

“Our collaboration with Lassen is exciting to
say the least,” says Dr Chand. “Our teams are
exploring IL-11in several different contexts and
the results are very promising. We anticipate
that the outcome of these preclinical studies
will serve as a proof of principle of the efficacy
of antibodies targeting the IL-11 receptor as a
complement to existing treatments for primary
tumours and metastatic lesions,” she says.

If this research proves successful, it has the
potential to make a difference to thousands of
lives and the team at the ONJCRI are excited
about the possibilities.

“It is great to be a part of this collaboration
built upon the extensive body of research that
was originally initiated by Matthias. Our team
has been able to progress this research and we
think moving forward it'll be one of the leading
therapeutics with regards to IL-11 biology,” Dr
Chand says.

CANCER
IMMUNOBIOLOGY
PROGRAM

Cancer medicine has leapt
forward in the last decade as
we have increasingly learned
how to mobilise the immune
system to treat cancer, but

this is still in its infancy (or
perhaps toddler years). The
Cancer Immunobiology Program
analyses patients, tumours,
blood samples and pre-clinical
models to investigate immunity.
We have established a bed-to-
benchside approach to let clinical
reality help us identify questions
of translational relevance,

and to use clinical samples to
address these questions. We
then apply our knowledge to
advance clinical trials that are
transforming cancer care.

We are delighted that the
ONJCRI was able to recruit

Dr Ajithkumar Vasanthakumar
as the newest lab head into the
Cancer Immunobiology Program.
Ajith is a tremendous asset for
the program and Institute and
provides critical world-leading
knowledge and technologies to
explore the biology of immune
cells that negatively regulate
immunity and have become

a major focus in exploring
novel targets to improve
immunotherapy.

Evaluation of TMB as a predictive
biomarker in patients with solid cancers
treated with anti-PD-1/CTLA-4 combination
immunotherapy. Klein O, Kee D, Markman
B, Carlino MS, Underhill C, Palmer J,

Power D, Cebon J, Behren A. Cancer Cell.
2021 May 10;39(5):592-593. doi: 10.1016/].
ccell.2021.04.005. Epub 2021 Apr 29.

Combination immunotherapy with
nivolumab and ipilimumab in patients with
rare gynecological malignancies: results of
the CA209-538 clinical trial.

Klein O, Kee D, Gao B, Markman B, da
Gama Duarte J, Quigley L, Jackett L,
Linklater R, Strickland A, Scott C, Mileshkin
L, Palmer J, Carlino M, Behren A, Cebon J
J Immunother Cancer. 2021
Nov;9(11):e003156. doi: 10.1136/jitc-2021-
003156.

PDCD1 Polymorphisms May Predict
Response to Anti-PD-1 Blockade in Patients
With Metastatic Melanoma.

Parakh S, Musafer A, Paessler S, Witkowski
T, Suen CSNLW, Tutuka CSA, Carlino

MS, Menzies AM, Scolyer RA, Cebon J,
Dobrovic A, Long GV, Klein O, Behren A.
Front Immunol. 2021 Jun 9;12:672521. doi:
10.3389/fimmu.2021.672521. eCollection
2021.

Dendritic cells shape TCF1+CD8+
progenitor T cell heterogeneity.

Ghilas S, Mielke LA.

Trends Immunol. 2021 Dec;42(12):1063-
1065. doi: 10.1016/].it.2021.10.013. Epub 2021
Nov 10.PMID: 34774417
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TUMOUR IMMUNOLOGY
LABORATORY

Laboratory Head:
A/Prof Andreas Behren

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

Goals

The Tumour Immunology Laboratory
is trying to decipher the cross-
talk between immune cells and
cancer cells, and understand 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.

2021 highlights

While COVID-19 impacted research
as much as many other areas of
our daily lives, we were privileged
to be able to continue our work to
some extent. Our biomarker studies
on cancer samples from a large
ONJCRI-led clinical trial for patients
with rare cancers led to some
remarkable discoveries, challenging
some common conceptions about
tumour properties that can predict
treatment outcomes. We were

able to report these data in a very
prestigious journal, Cancer Cell,

in May 2021. We also published
additional outcome data in two
high impact journals, led by Dr
Oliver Klein who is a passionate
immunologist and one of the clinical
leads of the trial.

To expand and accelerate on our
work next year, we established

a collaboration with the world-
renowned Sanger Institute in the UK
via Dr Ashray Gunjur and the David
Adams lab, which will enable further
multi-omics data analysis from these
trial samples.

Our postdoc, Dr Jessica Da Gama
Duarte, discovered a novel potential
target in melanoma by identifying
antibodies produced by patients’
immune cells against a cancer-
associated protein. In an additional
study with clinician scientist Dr
Sagun Parakh, we could show that



CANCER IMMUNOBIOLOGY PROGRAM

the individual ‘immune-tone’ of
each person may be influenced by
genetic variations that manipulate
expression and regulation

of molecules important for
immunity, and that this could have
implications for immunotherapy
targeting these molecules.

Perhaps most satisfying in 2021
from a lab perspective was to
see how all scientists in the
ONJCRYI, but even more so all
Cancer Immunobiology Program
laboratories, came together to
reduce the impact of COVID-19
on our work and hence on cancer
patients, and how we all supported
each other inside and outside of
work.
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MUCOSAL IMMUNITY AND
CANCER LABORATORY

Group 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, the
microbiome and epithelial cells of
the gastrointestinal tract and how
this influences the development
and progression of bowel cancer.

2021 highlights

In 2021, we expanded our research
program on bowel cancer and
established new projects aimed at
exploring novel immunotherapy
targets for treatment of liver
cancer. To grow these two
important avenues of research, we
have been awarded prestigious
funding from the National Health
and Medical Research Council
(NHMRO) Ideas Grant scheme.
Together with our clinical
collaborators at Austin Health, we
have also been awarded funding
from the inaugural ONJCRI
Clinician Scientist Partnership
Program. We will use cutting-edge
technologies to identify several
exciting new drug targets for
further investigation and will aim
to develop novel drugs to exploit
immune cells to defend against
cancet.

TISSUE AND TUMOUR
IMMUNITY LABORATORY

Lab Head:
Dr Ajithkumar
Vasanthakumar

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

Goals

Immune suppression is a major
factor that favours tumour
growth and impedes cancer
immunotherapy. Reverting
immune suppression therefore
will slow tumour growth as well
as improve the efficacy of cancer
immunotherapies. Our group
investigates immune suppression
mediated by a specialised cell
type known as regulatory T (Treg)
cells. We are particularly interested
in discovering molecules and
pathways that could be harnessed
to target Treg cells for the
treatment of cancer.

2021 highlights

The Tissue and Tumour Immunity
Laboratory was established in May
2021. Since then, we have grown
in strength and initiated several
exciting projects to understand
immune suppression in melanoma,
breast, lung and colon cancers.

Dr Vasanthakumar was awarded
the prestigious NHMRC
Investigator award, which will
accelerate the discovery of
novel therapeutics to revert
immune suppression in cancer.
Dr Vasanthakumar also received
the Jared Purton Award from
the Australian and New Zealand
Society for Immunology, which is
awarded to an outstanding early
to mid-career researcher who
has contributed significantly to
immunology research.

In 2021, the lab hosted Ms

Evelyn Loh, a summer student
who received a fellowship from
Cancer Council Victoria. Honours
student Ms Adelynn Tang also
received a Graduate Research
Scholarship from the University of
Melbourne to pursue her PhD in
the laboratory.

CANCER IMMUNOBIOLOGY PROGRAM HIGHLIGHT

RARE CANCER
TRIAL EXTENDED
NATIONWIDE

After the success of an initial clinical trial using immunotherapy to target rare cancers, the
team at the ONJCRI are expanding their work to offer patients a rare treatment option.

A cancer is considered rare if it affects fewer than six
people per year per 100,000 of the population. This
may seem like a small number, but collectively, these
cancers account for around 20 per cent of all cancers
diagnosed in Australia and worldwide. Despite this,
individuals diagnosed with rare cancers often have
limited treatment options and worse outcomes than
those diagnosed with more common cancer types.

“There are very few clinical trials for rare cancers.
Generally, you need large numbers of patients to
really see the benefit of treatments,” says Associate

Professor Andreas Behren, Head of the Tumour
Immunology Laboratory at the ONJCRI.

The two-year trial launched in 2021, is funded by

the Minderoo Foundation, with tumour testing and
financial support from OMICO via the MoST genomic
cancer medicine program, and trial drugs provided
as in-kind support by Bristol Myers Squibb. Led by
Principal Investigator Professor Jonathan Cebon,
Clinician-Scientist Dr Oliver Klein, Associate Professor
Andreas Behren and Clinical Trial’s Manager Dr Jodie
Palmer, with genomic testing under the direction of
Professor David Thomas at the Garvan Institute, it
will primarily target neuroendocrine cancers, biliary
tract cancers, gynaecological cancers, and MSI-H
cancers. Andreas explains that this Phase Il clinical
trial has come after the success of a previous trial
led by Professor Cebon and Dr Klein who challenged
the difficulty of running a rare cancer trial by using
immunotherapy to target a variety of cancer types.

“Jonathan and Oliver basically grouped many rare
cancers together for treatment. So, it didn’t matter if
someone had cancer of the genital tract or of the Gl
tract, if it was a rare cancer than they were included

in the study,” says Andreas.

“The trial was a huge success; response rates were
higher than 30 per cent, which is unheard of in many

of these types of cancers. But even better than

the response rate was the fact that so many of the

different cancer types responded.”

Now, using immunotherapies nivolumalb combined
with ipilimumab the team hopes to find a biomarker
that could revolutionise the way we treat rare
cancers. The genomic testing provided by the trial
will also give patients and their clinicians valuable
information about why the treatment is working in
some patients and not in others and guide future
treatment strategies.

“One of the key things we are now trying to do is find
a biomarker which will allow us to predict if someone
will respond to treatment in a more targeted way. In
a perfect world, we would be able to identify patients
who will respond well to treatment via a blood test
or other mechanism,” says Andreas.

Clinical Trials Manager Dr Jodie Palmer is excited by
the possibilities and sees firsthand how these trials
can change someone’s outcome.

“This trial will treat 240 participants from nearly
every state in Australia, with a strong focus on
regional sites. We are hopeful that the response rates
will be higher than the first trial due to selecting
more of the cancer types that responded previously,
so for many of the patients this trial could be
lifesaving, or at the least life extending.” She said.

Dr Oliver Klein, an immunologist and lead clinician for
the trial, reiterates the impact that this trial may have
for the future of rare cancers.

“It’'s exciting that the MoST-CIRCUIT trial is part
of a larger network that enables tumours to be
seguenced so we can investigate if these tumours
harbour any mutated genes. This might also allow
us to use targeted agents to treat that particular
mutation.” Says Oliver.

“So, you have immunotherapy that is working via the
patient’s immune system, but also, if your tumour
includes a mutated gene, there may be an option

for dual targeting, so it is quite unique and has the
potential to be game changing for patents.”
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GASTROINTESTINAL
CANCER PROGRAM

The Gastrointestinal Cancer
Program seeks to understand
the biological causes of cancers
of the colon (bowel), biliary

tract and stomach in order to
develop new treatments. We are
seeking to identify and target
the major proteins that enable
these tumours to grow, survive
and spread throughout the bodly,
and develop resistance to current
drug treatments.
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EHF is essential for epidermal and colonic
epithelial homeostasis, and suppresses
Apc-initiated colonic tumorigenesis.
Reehorst CM, Nightingale R, Luk IY,
Jenkins L, Koentgen F, Williams DS,
Darido C, Tan F, Anderton H, Chopin M,
Schoffer K, Eissmann MF, Buchert M,
Mouradov D, Sieber OM, Ernst M, Dhillon
AS, Mariadason JM. Development. 2021
Jun 15;148(12):dev199542. doi: 10.1242/
dev.199542. Epub 2021 Jun 28.PMID:
34180969

A novel BH3-mimetic, AZD0466, targeting
BCL-XL and BCL-2 is effective in pre-
clinical models of malignant pleural
mesothelioma.

Arulananda S, O'Brien M, Evangelista M,
Jenkins LJ, Poh AR, Walkiewicz M, Leong
T, Mariadason JM, Cebon J, Balachander
SB, Cidado JR, Lee EF, John T, Fairlie WD.
Cell Death Discov. 2021 May 28;7(1):122. doi:
10.1038/s41420-021-00505-0.

Rapid Resistance of FGFR-driven Gastric
Cancers to Regorafenib and Targeted FGFR
Inhibitors can be Overcome by Parallel
Inhibition of MEK.

Lau DK, Luk 1Y, Jenkins LJ, Martin A,
Williams DS, Schoffer KL, Chionh F, Buchert
M, Sjoquist K, Boussioutas A, Hayes SA,
Ernst M, Weickhardt AJ, Pavlakis N, Tebbutt
NC, Mariadason JM. Mo/ Cancer Ther. 2021
Apr;20(4):704-715.

Dual Antiangiogenesis Agents
Bevacizumab Plus Trebananib, without
Chemotherapy, in First-line Treatment of
Metastatic Colorectal Cancer: Results of a
Phase Il Study.

Mooi J, Chionh F, Savas P, Da Gama Duarte
J, Chong G, Brown S, Wong R, Price

TJ, Wann A, Skrinos E, Mariadason JM,
Tebbutt NC. Clin Cancer Res. 2021 Apr
15;27(8):2159-2167

ONCOGENIC
TRANSCRIPTION
LABORATORY

Laboratory Head:
Prof John Mariadason

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

Goals

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

2021 highlights

This year the team made a significant
discovery that the loss of a gene
called EHF contributes to the growth
of a subset of colon cancers. As part
of this study, we also discovered that
this gene is important for the normal
functioning of the skin.

We also reported the outcome of a
phase Il clinical trial undertaken in
patients with advanced colorectal
cancer. We found that combining two
drugs (bevacizumab and trebananib)
that block the blood supply to a
colon cancer was tolerable and
efficacious, with durable responses

in patients with previously untreated
metastatic colorectal cancer.

Lastly, we identified a new strategy
for treating gastric cancers. A subset
of gastric cancers is driven by

high expression of FGFR proteins,
however inhibitors of FGFR have
shown only limited activity in these
tumours when given as single agents.
In 2021 our team identified a new
combination drug treatment strategy
for enhancing the activity of FGFR
inhibitors in these tumours that
provides the basis for a new clinical
trial.

ol
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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 to identify potential new
treatment strategies for a range of
cancers.

2021 highlights

In 2020, 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.

Last year we reported on a follow-
up study using a new formulation
of a similarly acting drug in a
collaboration with AstraZeneca.
This study successfully
recapitulated what we observed

previously, but importantly, the new

formulation had fewer side-effects
and required significantly reduced
dosing to achieve the same effect.
This was a large collaborative
project involving several groups
at the ONJCRI. We have now

extended these studies to a number

of gastrointestinal tract cancers,
including biliary tract cancer, and
are currently preparing to publish
that work.

Last year, we also reported on a
novel compound we developed .,
in collaboration with medicinal
chemists at the Walter and Eliza
Hall Institute. This compound
targets a protein that can activate
cell death pathways found in
parasitic worms (“schistosomes”)
that are often associated with
certain gastrointestinal cancers.
This compound provides a useful
starting point for future drug
development efforts around cancer-
causing parasites. As in previous
years, our lab also continued to
work with other industry partners

in 2021. These collaborations

have included projects with
PharmAust and Noxopharm to
study the mechanism-of-action

of their anticancer agents that are
progressing towards the clinic.

RESEARCH TO TRANSFORM CANCER OUTCOMES — 2]



Often when we think of breakthrough discoveries, we think of treatments
and cures. But for the most part, it’s the collection of many small pieces of
information that put the larger puzzle together.

Thanks to a study published in Development in
June 2021, that is exactly what Professor John
Mariadason, Head of the ONJCRI's Gastrointestinal
Cancer Program, and his team are doing.

“We are always on the hunt for new genes that
cause different types of cancers, and basically, by
profiling human colon cancers, we have discovered
that a specific gene called Ets homologous factor
(EHF) is often turned off in colon cancers,” says
Professor Mariadason.

“There are many genes that get turned on and off
in cancers, so this isn’t necessarily unusual, the key
is to find out whether they are driving the disease
or are just coming along for the ride,” he adds.

To investigate this, the team conducted a mouse
study whereby they removed the EHF gene and
then watched to see if the mice had a greater risk
of developing colon cancer.

“The first thing we did was to knock out the

EHF gene from the mice, which was not a trivial
undertaking in itself, but once that was achieved,
we made the exciting discovery that these mice

were at a greater risk of developing colon cancers,”

says Professor Mariadason.

It may sound simple, but this finding is significant.
The first step in developing any new treatment is
to understand how a disease is being caused, so
this new knowledge adds another piece to the
puzzle for colon cancer.

The study also made several other interesting
discoveries. It turns out that the EHF gene is
important for the normal functioning of several
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epithelial tissues, which are the tissues that line our
organs and skin, and the gene may also be linked
to skin cancers.

“We have also gone on to show how this gene
gets lost in colon cancers. Most commonly, genes
get mutated, but this gene is a little different; it

is turned off by a mechanism called epigenetic
silencing.” says Professor Mariadason. “This is also
an important finding as we may be able to use
existing drugs called epigenetic therapies, to turn
the gene back on, meaning it could control the
cancer or help in slowing its growth.”

Professor Mariadason emphasises that while the
study was a whole laboratory effort, “One of the
key members on the project was my PhD student
Dr Camilla Reehorst who performed this study

as part of her thesis. Camilla is a highly talented
student and was instrumental in getting the paper
published. She did a fantastic job and ended up
being awarded the Institute’s student medal for
2021, which is a great achievement.”

Moving forward, Professor Mariadason hopes
that the wider research community can take this
knowledge and develop treatments to target
this gene and in turn make a difference to those
suffering with colon cancer.

Meanwhile, the team’s focus has moved on to

the next study. “Our team are experts in gene
discoveries, so while we are really excited about
what our study has uncovered, we are now turning
our focus to a new gene. We have a list of about
20 genes that could be cancer drivers, so there is a
lot of work in front of us.”

TRANSLATIONAL
BREAST CANCER
PROGRAM

Our Program focuses on
understanding the cellular and
molecular mechanisms of breast
tumour growth, metastasis

and resistance to therapy. We
seek to understand how cancer
cells corrupt the normal cells

in the tumour environment,
especially the immune cells, to
promote tumour progression.
We are seeking to characterise,
at a molecular level, the few
individual cancer cells with the
ability to spread to another
organ and either lie dormant for
many years or rapidly 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.

The site of breast cancer metastases
dictates their clonal composition and
reversible transcriptomic profile. Berthelet
J, Wimmer VC, Whitfield HJ, Serrano

A, Boudier T, Mangiola S, Merdas M, El-
Saafin F, Baloyan D, Wilcox J, Wilcox S,
Parslow AC, Papenfuss AT, Yeo B, Ernst
M, Pal B, Anderson RL, Davis MJ, Rogers
KL, Hollande F, Merino D. Sci Adv. 2021
Jul 7;7(28):eabf4408. doi: 10.1126/sciadv.
abf4408. Print 2021 Jul. PMID: 34233875

Single cell transcriptome atlas of

mouse mammary epithelial cells across
development. Pal B, Chen Y, Milevskiy
MJG, Vaillant F, Prokopuk L, Dawson CA,
Capaldo BD, Song X, Jackling F, Timpson
P, Lindeman GJ, Smyth GK, Visvader JE.
Breast Cancer Res. 2021 Jun 29;23(1):69.
doi: 10.1186/513058-021-01445-4. PMID:
34187545

A single-cell RNA expression atlas of
normal, preneoplastic and tumorigenic
states in the human breast. Pal B, Chen
Y, Vaillant F, Capaldo BD, Joyce R, Song
X, Bryant VL, Penington JS, Di Stefano
L, Tubau Ribera N, Wilcox S, Mann GB;
kConFab, Papenfuss AT, Lindeman GJ,
Smyth GK, Visvader JE. EMBO J. 2021
Jun 1;40(11):e107333. doi: 10.15252/

embj.2020107333. Epub 2021 May 5. PMID:

33950524

Immunomodulatory effects of G-CSF

in cancer: therapeutic implications.
Mouchemore KA and Anderson RL (2021).
Seminars in Immunology 54: 101512.

Annexin Al is required for efficient

tumor initiation and cancer stem cell
maintenance in @ model of human breast
cancer. Johnstone CN *, Tu Y, Langenbach
S, Baloyan D, Pattison AD, Lock P, Britt
KL, Lehmann BD, Beilharz TH, Ernst

M, Anderson RL, Stewart AG * (2021.
Cancers 13: 1154 (https://doi.org/10.3390/
cancers13051154).
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METASTASIS
RESEARCH LABORATORY

Laboratory Head:
Prof Robin Anderson

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

Goals

Most breast cancer deaths are caused
by the cancer cells spreading to
other vital organs. These secondary
cancers (metastases) 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 metastases.

2021 highlights

We have 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 have also shown that treatment
with the BMP4 protein prevented
metastasis in mice with breast
cancer. From molecular analyses of
tumours before and after exposure
to BMP4, we have found that BMP4
shuts down cholesterol synthesis.
Treatment of mice bearing aggressive
breast tumours with a well-known
inhibitor of cholesterol synthesis,
lovostatin, inhibited metastasis to the
lungs. We also showed that breast
cancer patients taking statins for
high cholesterol levels had a better
prognosis than those not on statin
therapy.

In a separate project, we have shown
that a well-known cancer-causing
gene called Myc controls the growth
of secondary cancers. A number

of mammalian species can pause
embryo growth when environmental
conditions are poor, a process also
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
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remain dormant, but alive. When we
subsequently increase Myc levels

in the tumour cells, the secondary
tumours start growing again. We
aim to test drugs that suppress Myc
activity and combine these with
drugs capable of killing dormant
tumour cells.

Our studies on how tumours
change host cells, often immune
cells, to promote tumour growth
and metastasis have led us to
investigate the role of neutrophils
in a cancer setting. Normally,
neutrophils protect the body from
infectious agents, but in cancer,
neutrophils are corrupted by the
tumour to suppress other anti-
tumour immune cells, resulting

in promotion of metastasis.
Treatment with a therapy that
blocks neutrophil mobilisation from
bone marrow is partially effective
in stopping metastasis. Molecular
analysis of these neutrophils has
revealed other genes that we can
target to more comprehensively
block the pro-tumour activity of
neutrophils without reducing their
ability to fight infection.

MATRIX
MICROENVIRONMENT
AND METASTASIS
LABORATORY

Group 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..
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2021 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

Breast cancer cells forming a
tumour evolve over time. When
cells divide, their ‘daughter’ cells
accumulate mutations in their DNA,
and some of them gain the ability
to escape detection by the immune
system, colonise different parts

of the body and survive standard
therapy.

Using patient samples, our group is
studying the properties of the most
aggressive cancer cells in a tumour.
By understanding what makes them
‘strong’, we are hoping to find new
strategies to eradicate them.

2021 highlights

Over past years, we have used
cutting-edge technologies to track
the behaviour of human cancer cells
at the single-cell level. As our focus
is on human cancer, we collected
tumours from patients, with the
financial support of the Love Your
Sister Foundation.

In close partnership with Dr Belinda
Yeo, breast cancer oncologist at the
ONJCRI/Austin hospital, we initiated
projects to study the efficacy of
new drugs recently approved for
the treatment of breast cancer.
Using patient samples, we are
hoping to optimise the use of these
drugs in the clinic by identifying
rational combination therapies.

As breast tumours are extremely
complex in their composition, we
are using new lineage tracing,
microscopy and sequencing
methods to study the cellular and
molecular network associated with
cancer growth. This will enable us
to develop new diagnostic tools to
predict patient outcomes and find
better treatments to kill aggressive
cancer cells.

TRANSLATIONAL BREAST CANCER PROGRAM
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CANCER SINGLE CELL
GENOMICS LABORATORY

Group Head:
Dr Bhupinder Pal

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

Goals

The CSCG laboratory research
programs span cancer biology,
developmental biology, and single
cell genomics. Major research
goals are:

e Metastasis biomarker discovery:
The spread of breast cancer
to other organs via blood
(metastasis) is the primary cause
of cancer-related death and
remains poorly understood. Our
research shows that the immune
cells circulating in the blood can be
exploited to design strategies to
treat metastatic disease as well as
for timely detection or monitoring
of the disease spread.

e Target breast fat (adipose) tissue
to design novel breast cancer
treatments: We discovered that the
breast adipose tissue contains a
reservoir of immune cells that play a
critical role in normal breast function
and cancer. Currently, we are
working on strategies to manipulate
the activities of these special
immune cells, known as regulatory
T and gamma delta T cells, during
cancer progression. This approach
will allow us to design and test new
or improved immunotherapies to
treat breast tumours.

2021 highlights

Our team made important
contributions to research articles
published in major international
peer-reviewed journals, including
the EMBO Journal, Nature Scientific
Data, Breast Cancer Research,

BMC Cancer, Science Immunology,
Nature Communications, Science
Advances and iScience.

Despite a challenging year due to
COVID-19, we continued to make
significant progress on key research
projects. We established a new
high-throughput spatial molecular
profiling technique that enables
us to analyse the transcriptomes
of all cells within a tumour using
archived tumour tissue samples
and received Clinician Scientist
Partnership Program funding

to apply this technology to
investigate the molecular causes
for immunotherapy treatment
resistance.

Our team welcomed Rebecca
Brown, who completed her
Honours degree with us with an H1
grade. Subsequently, she secured

a La Trobe PhD scholarship to
commence her PhD program with
our research group. Rebecca will
investigate the role of gamma delta
T cells in defining normal breast
function and breast cancer.

We would like to acknowledge
funding support from the Victorian
Cancer Agency, Austin Medical
Research Foundation, and the
Clinician Scientist Partnership
Program.
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COLOUR
CODING
BREAST
CANCER

Dr Delphine Merino hopes she
can make a difference to those
suffering with breast cancer.
Developing personalised
treatment options is what
continues to drive her.

In 2020, 2.3 million people were diagnosed with
breast cancer, and one woman dies from this
disease every 60 seconds.

“When a woman is diagnosed with breast cancer,
we often forget what impact it has on other
areas of their health and wellbeing. It might
affect fertility or lead to other health issues,

and for many women who have children, it can
have multiple implications on family life,” says Dr
Merino.

Dr Merino talks passionately about how breast
cancer research has changed over the years,
transforming the way we treat cancer and
improving survival rates and quality of life for
women and their families. As Head of the Tumour
Progression and Heterogeneity Laboratory, she
has spent the past five years trying to understand
the fate of cancer cells which she hopes will help
to develop more tailored treatments for cancer
patients.

Not all cancer cells are equal

The recent development of sequencing
technologies has taught us that a given patient
tumour is composed of a pool of cells that are
genomically ‘diverse’.

When undergoing cancer treatment, we know
that while some cells respond well to treatment,
other cells may not and may spread to different
areas of the body. By understanding why cancer
cells vary and how different types of cells
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“Our research looks at the molecular p'roperties
of individual tumours, to understand why some
cells are likely to be resistant to treatment and
how we might be able to treat them.

“We are really trying to understand cells on an
individual level to identify the different types

of cells that make up a breast tumour. From
here we can work out how that tumour might
respond to different treatment options, if cancer
cells will survive or not survive, which we hope
will translate into better treatment options for
patients.”

In 2021, Dr Merino’s team and collaborators from
WEHI and the University of Melbourne, published
a significant study in Science Advances. The
research, funded by the National Breast Cancer
Foundation, Komen, Cancer Australia, Cancer
Council Victoria and Love Your Sister, allowed the
researchers to visualise cancer cells from triple
negative breast cancers.

One of the team members, Dr Jean Berthelet was
a key member of the study.

“This specific project used proteins derived from
jellyfish and sea anemones to give colours to
cancer cells within a tumour. Different cancer
cells were allocated different colours so we could

COVER STORY

tell them apart, and then using microscopes we
could study their behaviour,” said Dr Berthelet.

“Interestingly, we found that there are complex
relationships between the cells in a tumour,

and that they may influence each other by
cooperation or competition. As we were able to
visualise these interactions, we found that the
ability of cancer cells to interact with each other
differed in organs - for instance, cancer cells are
more likely to form clusters of cancer cells when
the metastasize to the lungs compared to liver,”
he said.

“We were very lucky to have access to
metastases collected after death, from patients
who consented to donate samples to the
BROCADE rapid-autopsy program. These
valuable samples allowed us to investigate how
normal cells from vital organs could influence

the survival of cancer cells, and how these
interactions between normal and cancer cells can
be exploited therapeutically.” Says Dr Merino.

“We treated cancer cells with two different drugs
and were able to clearly see what types of cells
were responding and what weren’t, but also, how
the treatment could affect their ability to interact
with others.”

“Understanding how the cells behave could

help us design better combination therapies

for patients. For instance, say a specific drug

is working well on some cells but other cells
escape and allow the disease to return. With

this strategy, we can better understand what
treatment the cells that are escaping might
respond to, meaning we can propose more
efficient treatments to treat these resistant cells.”

Dr Merino says she is extremely grateful for
patients and their family who agreed to donate
samples for cancer research. “These resources are
extremely valuable.”

“Tailored treatments for patients are what we are
all moving towards. Being able to have someone
diagnosed with breast cancer and instantly
knowing what treatment will be the most
effective for them is the ultimate goal.”

Looking to the future

“We are now continuing this work using different
models and different drugs with the aim of
finding better and more bespoke treatments for
patients,” says Dr Merino.

International efforts in cancer research can
improve the lives of millions of women around the
world and Dr Merino is confident that progress is
being made.

The pool of drugs currently available in cancer
therapy is constantly increasing. The next
challenge is to effectively tailor these new
therapies to individual patients.

“It is likely that several drugs may be required to
kill all cancer cells in the body. The objective will
be to design rational drug combinations for each
patient, based on the molecular characteristics of
their tumours,” she says.

“The benefit of tailored treatments is two-fold.
Not only will it increase the chances of curing the
disease, but it will also reduce the risk of giving
drugs that have no therapeutic advantage but
have side effects that can impact on a patient’s
quality of life.”
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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.
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Burvenich IJG, Goh YW, Guo N, Gan HK,
Rigopoulos A, Cao D, Liu Z, Ackermann
U, Wichmann CW, McDonald AF, Huynh
N, O'Keefe GJ, Gong SJ, Scott FE,

Li L, Geng W, Zutshi A, Lan Y, Scott

AM. Radiolabelling and preclinical
characterization of 8Zr-Df-radiolabelled
bispecific anti-PD-L1/TGF-BRII fusion
protein bintrafusp alfa. Eur J Nucl Med
Mol Imaging. 2021;48(10):3075-3088.

Chia PL, Parakh S, Russell P, Gan HK,
Asadi K, Gebski V, Murone C, Walkiewicz
M, Liu Z, Thapa B, Scott FE, Scott

AM, John T. Expression of EGFR and
conformational forms of EGFR in
malignant pleural mesothelioma and

its impact on survival. Lung Cancer.
2021;153:35-41.

Gan HK, Burge M, Solomon B, Lee ST,
Holen KD, Zhang Y, Ciprotti M, Lee FT,
Munasinghe W, Fischer J, Ansell P, Fox

G, Xiong H, Reilly EB, Humerickhouse R,
Scott AM. A Phase 1 and Biodistribution
Study of ABT-806i, an 111In- Radiolabeled
Conjugate of the Tumor-Specific Anti-
EGFR Antibody ABT-806. J Nuc/ Med.
2021;62(6):787-794.

TUMOUR
TARGETING
LABORATORY

Laboratory Head:
Prof Andrew Scott AM

Goals

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 signaling
inhibitors, a mechanism for targeted
payload delivery to tumours through
antibody-drug conjugates (ADCs) or
antibody-radioisotope conjugates,
and enhancement of immune
response.

2021 highlights

Building upon our reported research
into tumour-selective ADCs
targeting epidermal growth factor
receptor (EGFR) in mesothelioma,
colorectal cancer and glioblastoma,
we have continued our investigations
in further preclinical models of

lung and breast cancer targeting
EGFR family members using novel
antibodies developed by the
program.

Our 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 signaling
pathways, and immunotherapy.
With the support of NHMRC, we
completed preclinical investigations
with targeted alpha particle
therapy and filed a patent on

the novel chelates developed

with The University of Melbourne
collaborators to safely deliver this
therapy.

In 2021 we were successful in
obtaining funding for new preclinical
imaging equipment from the
National Imaging Facility (NIF)

and Victorian Higher Education

TUMOUR TARGETING PROGRAM

State Investment Fund. We
completed recruitment to a Phase
| Bioimaging study of KBO0O4

in glioblastoma (Ifabotuzumab;
NCT03374943) and demonstrated,
for the first time, highly specific
targeting of the tumour
microenvironment. In addition, a
bioimaging study of 897r-M7824 in
NSCLC (NCT04297748) was also
successfully completed.

To translate our novel antibodies
to the clinic, we have developed
technigues for generating and
humanising antibodies that target
key molecules in solid tumours,
and automated radiolabelling
techniques for utilising 897r-
radiolabelled tumour targeting
antibodies in new bioimaging
clinical trials. With collaborators at
La Trobe University, we continued
the development of a novel
antibody treatment approach and
biomarkers for cancer cachexia.
A novel antibody we developed
(Lenzilumab) and licensed is
currently in Phase Il trials in
COVID-19 patients and for the
prevention of CAR-T therapy
related toxicities.

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:

e Eph receptors, which control
cell-cell communication and cell
migration

* 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.

2021 highlights

We identified the EphA3 receptor
to be particularly expressed on
cancer-associated fibroblasts
(CAFs) in the TME, particularly
myofibroblasts, both in mouse
models and human tumours.
These cells contribute to tumour
growth, fibrosis and resistance to
therapy, including immunotherapy.
Decreasing EphA3 in the TME

in mice depletes these cells

and inhibits tumour growth,
indicating an important functional
role. Similarly, ablating ADAM10
expression in tumour cells also
inhibits tumour development.

Our novel antibody-based drugs
that target EphA3 and ADAMI10
show promise in inhibiting tumour
growth in preclinical models. In
2021 we presented our work at
local and international meetings

held virtually, and published papers

in the leading peer reviewed
journals Cancer Research and
Biochemical Journal.

Publication highlights

Janes PW, Vail ME, Ernst M, Scott AM

Eph receptors in the immune-suppressive
tumor microenvironment. Cancer Res. 2021;
81(4):801-805

Liang LY, Roy M, Horne CR, Sandow JJ,
Surudoi M, Dagley LF, Young SN, Dite

T, Babon JJ, Janes PW, Patel O, Murphy

JM, Lucet IS. The intracellular domains of

the EphB6 and EphATO receptor tyrosine
pseudokinases function as dynamic signalling
hubs. Biochem J. 2021;478(17):3351-3371.
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m TUMOUR TARGETING PROGRAM HIGHLIGHT

CLINICAL TRIAL
LIGHTING UP
HOPE

Brain cancer, in particular Glioblastoma, is one
of the most challenging forms of cancer to cure.
There are limited options for treatment and for
most, it's deadly.

An ONJCRI-sponsored trial funded by the Cure
Brain Cancer Foundation, and with study drug
provided by Humanigen, is hoping to change
that, by targeting the microenvironment within
brain cancer with a new humanised antibody
called ifabotuzumab (formerly KBO0O4). Head

of the ONJCRI Tumour Targeting Program, and
lead molecular imaging and scientific investigator,
Professor Andrew Scott said that the phase 1 trial,
completed in April 2021, was a world first and has
shown some highly promising results.

“The trial itself explored the safety and
bioimaging of using ifabotuzumab in patients
diagnosed with Glioblastoma,” said Professor
Scott. “This antibody has been evaluated

in patients with blood cancer in the past,

but it has never been evaluated in patients
with solid tumours and certainly not brain
cancer. Ifabotuzumab is unusual because by
targeting the EphA3 receptor, it doesn't just
attach to cancer cells, it also attaches to the
microenvironment that exists within the cancer.”

The team set out to develop an innovative
imaging approach where they tagged
ifabotuzumab with a radioactive positron
emitting tracer. This allowed the team to image
where the antibody moved throughout the body
using positron emission tomography (PET) and
demonstrated that ifabotuzumab selectively
targeted the sites of the tumour in the brain.

“We were very excited because not only were we
able to demonstrate ifabotuzumalb’s safety, but
the results were even better than we anticipated.
By tracing ifabotuzumab in this way, we were
able to observe that high concentrations of the
drug went directly into the site of the tumour
without inadvertently binding to healthy tissue.
To our delight, images of every single patient in
the trial showed the tumours lighting up, which is
significant.”

Professor Hui Gan, Clinician-Scientist, and Co-
Director of the Centre for Research Excellence
in Brain Cancer at the ONJCRI was the oncology
lead for the trial and was equally impressed.

“Glioblastoma is a very aggressive form of brain
cancer, with no treatment shown to prolong
survival at the time of inevitable relapse. These
results are very encouraging, and Ifabotuzumab
should further be developed as a new treatment
for patients.”

This project has been a great example of
translational research and highlights the crucial
need for collaboration between laboratory
researchers and clinicians to gain the best
possible outcome for cancer patients.

“Not only did the collaboration between scientists
and clinicians directly lead to the rapid translation
of ifabotuzumab into the clinic, the on-going
collaboration has allowed myself and my clinical
team to feed our observations back to the
laboratory and this is helping us develop the next
generation of these drugs.”

While the trial was a joint effort between both
Professor Gan and Professor Scott, many people
have been involved in the process.

“It really has been a team effort,” says Professor
Scott, “Professor Peter Janes, Head of the
Receptor Biology Laboratory, Dr Jodie Palmer,
Clinical Projects Manager, and Drs Christian
Wichmann and Ingrid Burvenich along with the
rest of the Tumour Targeting Laboratory have all
been instrumental in getting to this point.”

This project has really come full circle for
Professor Scott, who was central to the original
development of ifabotuzumab.

“An interesting part of the story is that the
development of the antibody originally came

from a collaboration established between
myself and two collaborators Professor Andrew
Boyd (WEHI and QIMR) and Professor Martin
Lackmann (Monash University) some 15 years
ago, and after extensive research the antibody
was licensed to the US biotech company,
Humanigen, and has been developed into the
drug ifabotuzumab.”

“To see something that you spent a long time
developing, tested in this way is very gratifying,
but to then to see the results in the first patient
and achieve results better than | was hoping for
is a very proud moment. It's been a great journey,
but it's also just part of the journey. We now need
to try and take it to the next level.”

On the back of the trial’'s success, the ONJCRI
and Humanigen are now working together on
developing an ifabotuzumab-based antibody
drug conjugate that they will then take into a first
in human clinical trial by the end of 2023.

“After the initial trial, we and Humanigen decided
that ifabotuzumab is an ideal candidate to

deliver cancer killing drug payloads to cancers,
including brain cancer but also other cancers
such as lung cancer, colon cancer and breast
cancer. The next phase of clinical trials will include
a range of patients with these conditions, so

we really hope that these drugs will become an
effective treatment for patients with a range of
devastating cancer diagnoses.”



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 technigues for optimising
drug delivery to brain cancer.

We are pursuing the treatment of
novel targets expressed in brain cancer
through several preclinical strategies.
Following molecular modelling
techniques to design peptides for
imaging brain cancer in-vivo, we have
been honing the radiochemistry to
assess these novel probes in preclinical
models. We continue research

projects to identify blood-brain barrier
parameters that can be modulated to
enhance drug delivery to brain cancer.
Using the novel chemistry technigues
we have developed to link payloads

to antibodies and peptides for
therapeutic delivery, we assessed the
therapeutic efficacy of targeted alpha
particle and toxin deliveries in vitro
and in vivo to target cancer cells or the
tumour microenvironment in preclinical
models of glioblastoma.

Linking the clinic to the bench, our
investigations into biomarkers in

brain cancer are supported by the
prospective collection of serial blood
samples from consenting brain cancer
patients. This augments our
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carefully curated samples collected for
molecular assays from previous brain
cancer studies, including:

e the 18F-FET PET in patients
with Glioblastoma (FIG Study)
led by Professor Scott that
commenced recruitment in 2021
at ten clinical sites across Australia
(ACTRN12619001735145p)

the LUMOS pilot study led
by Professor Hui Gan that
was completed in 2021
(ACTRN12620000087954).

Targeting EphA3, which is present
on tumours and in the tumour
microenvironment, our Centre
completed the investigator initiated
Phase | bioimaging trial with 89Zr-
KBOO4 (Ifabotuzumab) in patients
with glioblastoma (NCT03374943)
in early 2021. Supported by a Cure
Brain Cancer Foundation grant to
Professor Gan, and with study drug
provided by Humanigen, the trial has
shown remarkable targeting of the
glioblastoma microenvironment in
all (n=12) patients enrolled without
normal tissue uptake. Final data
was presented at the AACR, SNMM]
and EANM virtual 2021 annual
meetings. A Phase Ib investigator
initiated bioimaging trial with 89Zr-
Ifabotuzumab, fully funded by
Humanigen, is planned to commence
at Austin Health in Q2, 2022 in
patients with non-CNS advanced
cancers.

Led by ONJCRI clinician scientist
Dr Parakh, the ONJCRI-sponsored
multicentre study (ONJ2020-003)
has been completed investigating
the Outcomes and Patterns of Care
in Adult Medulloblastoma, a rare

primary cancer of the central nervous
system. Due to the low incidence

of medulloblastoma in adults, very
few studies or guidelines exist to

help make treatment decisions. The
study retrospectively assessed 81
patients treated between January
2010 and December 2019 across 14
neuro-oncology centres in Australia.
Clinicopathologic and treatment
parameters were collected and
Kaplan-Meier estimates of overall
survival (OS) were analysed. This

is the largest Australian dataset to
date and the study findings were
presented at COGNO 2021, concluding
that significant variability in practice
exists with no standardised adjuvant
chemotherapy regimen utilised. These
findings are consistent with other
smaller studies, highlighting the need
for national guidelines on molecular
profiling and age-adapted treatment
strategies.

Gan HK, Parakh S, Lassman AB, Seow A, Lau
E, Lee ST, Ameratunga M, Perchyonok Y, Cao
D, Burvenich IJG, O'Keefe GJ, Rigopoulos A,
Gomez E, Maag D, Scott AM. Tumor volumes
as a predictor of response to the anti-EGFR
antibody drug conjugate Depatuxizumab
Mafodotin. Neurooncol Adv. 2021 Aug
3;3(1):vdab102.

Parakh S, Nicolazzo J, Scott AM, Gan HK.
Antibody Drug Conjugates in Glioblastoma - Is
there a future for them? Front Oncol. 2021 Dec
3;11:718590.

Khasraw M, Weller M, Lorente D, Kolibaba K,
Lee CK, Gedye C, de La Fuente M, Vicente D,
Reardon DA, Gan HK, Scott AM, Dussault |,
Helwig C, Ojalvo LS, Gourmelon C, Groves M.
Bintrafusp alfa (M7824), a bifunctional fusion
protein targeting TGF-B and PD-L1: results from
a phase | expansion cohort in patients with
recurrent glioblastoma. Neurooncol Adv. 2021;
3(1): vdab058

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

Professor Wei Shi received the Web
of Science Highly Cited Researcher
(Clarivate) award after receiving the
same award in 2020 and 2018. These
awards demonstrate the significant
impact of the research conducted in
the BCG Lab under Professor Shi’s
leadership.

In 2021, the BCG Lab discovered that
the use of RefSeq gene annotation
models led to better quantification
accuracy than the more
comprehensive Ensembl annotation,
based on the correlation with ground
truths. This study also found that,
surprisingly, the recent expansion

of the RefSeq database, which was
primarily driven by the incorporation
of sequencing data into the gene
annotation process, resulted in a
reduction in the accuracy of RNA-

seq quantification. This study
provided a recommendation to the
field on the best gene annotation
source that should be used for RNA-
seq gene expression quantification
and highlighted the need to improve
the quality of the current gene
annotation references. The study
was accepted by the international
journal BMC Bioinformatics.

Other research highlights include:

¢ a collaboration with the Cancer
and Inflalmmation Laboratory that
discovered a tumor cell extrinsic
immunomodulatory role for
[L-11 during tumor development
(Huynh et al., Cancer Immunology
Research, 2021)

a collaboration with Professor Axel
Kallies from the Doherty Institute
that discovered the preservation
of cellular metabolism allows
precursors of exhausted T cells

to retain long-term functionality
to sustain T cell responses during
chronic infection (Gabriel et al,,
Immunity, 2021)

a collaboration with Professor
Gabrielle Belz from Diamantina
Institute that identified group 2
innate lymphoid cells as a critical
immune cell type involved in
melanoma immunity and revealed
a potential synergistic approach
to harness ILC2 function for
antitumor immunotherapies
(Jacquelot et al., Nature
Immunology, 2021).
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WORLD CLASS
TECHNOLOGY SEES
CANCER RESEARCH
IN A NEW LIGHT

New technology is at the heart of
scientific discovery. In 2021, we
were excited to secure significant
investment into our already world-
class facilities.

Australian cancer research has never been
more exciting. We are consistently making new
discoveries and uncovering therapies that go on
to help millions of people around the world. In
many cases, new technologies are key to these
discoveries, allowing researchers to access
information they otherwise could not.

In 2021, the ONJCRI became the newest
member of the National Imaging Facility (NIF)
network with the establishment of the La Trobe-
ONJCRI NIF node.

This was made possible following successful
applications led by Professor Andrew Scott
from the ONJCRI Tumour Targeting Program
to the NCRIS-supported National Imaging
Facility and Victorian Higher Education State
Investment Fund, awarding $2,114,166 for this
node.
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The ONJCRI is home to one of the few
Positron Emission Tomography (PET) solid
targetry laboratories in Australia and the new
partnership will see this capability enhanced
with an investment into a new preclinical
PET/3T MRI system that will provide a state-of-
the-art PET imaging capability.

Professor Andrew Scott, Director of the
LaTrobe-ONJCRI node, is excited by the
partnership.

“This investment is significant for Victoria;
the technology and facilities are world class,
so to have this equipment at our fingertips
is a significant step forward for Australian
researchers and the ONJCRI.”

The new system will be aligned with a 3T MRI
system that monitors and analyses tumour
growth in disease-relevant environments and
evaluates brain and organ distribution of new
PET probes dynamically over time.

“The equipment essentially allows

researchers to understand diseases in a more
comprehensive way. It gives them deeper
analysis and insights by imaging the biologic
processes to develop new diagnostic tests and
assist in the development of new therapeutic
approaches,” says Professor Scott.

“This can apply to cancer research, but it

can also be used in other areas such as
neuroscience, in the evaluation of inflammatory
or infectious diseases or in drug development.”

One of the most exciting aspects of this
technology is the way in which it can be used
to develop more personalised and targeted
therapies.

“With this technology, we can image where a
drug goes within the body, how it works, and
whether any improvements could be made.
This process allows you to test hypotheses
and see if it could lead to more effective
treatments,” says Professor Scott.

Another major benefit of the partnership is that
it also provides support for NIF Fellow Dr Ingrid
Burvenich a Postdoctoral Research Fellow at
the ONJCRI, who will be integral to facilitating
external collaborations, both in academia and
industry.

“| am really excited about this opportunity. | am
passionate about combining molecular imaging
and targeted therapies to facilitate a fast
translation of discoveries from bench to clinic
for the benefit of patients. As a NIF Fellow, |
will be part of a bigger platform to support
projects right across Australia and will be able
to share our expertise and technologies to
more research projects,” says Dr Burvenich.

“At a personal level, becoming a NIF Fellow
provides recognition of my expertise in
molecular imaging and my capacity to lead
imaging projects. The opportunity to build
networks with likeminded peers and grow
these leadership skills will be key for future
collaborations.”

The ONJCRI already has a strong focus

on technology. In late 2019, the Institute
established a state-of-the-art imaging centre
with the generous support of the Australian
Cancer Research Foundation (ACRF).

The ACRF Centre for Imaging the Tumour
Environment aims to better understand how

cancer cells change the environment around
them to facilitate their survival and growth.

“The technology here is world-class. We have
an automated immunostainer that labels

thin slices of tumour biopsies with multiple
biomarkers, saving researchers many days on
the bench. The biomarkers are visualised using
a specialised microscope and the resulting
images are analysed with newly purchased
high-end software,” says Associate Professor
Sarah Ellis, Head of the ACRF Centre for
Imaging the Tumour Environment.

“In addition, the centre houses state-of-the-
art confocal and multiphoton microscopes
designed to image biomarkers in thick

tissue sections at high resolution in 3D. The
multiphoton microscope can image immune
cells interacting with tumour cells in living
tissue and was customised for the Centre,
making it the only one of its kind in the world.”

The addition of the new PET/3T MRI system to
the already existing equipment at the ONJCRI
sees the Institute leading the way in technology
investment. Our researchers now have access
to some of the best technology you will find
anywhere in the world, meaning the ONJCRI
will stay at the forefront of cancer research for
many years to come.



LA TROBE UNIVERSITY

The ONJCRI is proud to be La Trobe University’s School of Cancer Medicine.
Our director, Professor Matthias Ernst, is the inaugural School Head.

The close relationship between the ONJCRI
and the La Trobe University Institute of

As La Trobe’s School of Cancer Medicine, the
ONJCRI attracts the university’s best and
Molecular Sciences (LIMS) fosters creativity brightest science graduates for their Honours
and academic curiosity at both institutes. It degrees, which involve laboratory-based

has provided unprecedented opportunities to research projects. After completing their
collaborate, exchange knowledge and cross- Honours degrees, many students then commit
fertilise basic research into cancer biology. to a three to four-year PhD project with one of
the group leaders at the ONJCRI.

27 LATROBE

UNIVERSITY

INTERNATIONAL COLLABORATION

INTERNATIONAL COLLABORATION
FUNDS NEW RESEARCH

2021 saw the launch of an exciting new international collaboration between ONJCRI,
the Research Centre for Molecular Cancer Prevention at La Trobe University, and the
Cancer Biology Research Center (CBRC) at Tel Aviv University.

Engagement with Tel Aviv University
was initiated following a 2019 visit to
Israel by La Trobe’s Deputy Vice-
Chancellor (Research and Industry
Engagement), Professor Susan
Dodds. After gaining support from
Tel Aviv senior leadership, cancer
researchers, and the Embassy of
Israel in Canberra, the decision

was made to further develop
opportunities for new collaborations
and innovative projects.

In March 2021, the first Cancer
Research Symposium was held. At
the Symposium, scientists from the
institutions identified areas where
complementary research could drive
significant breakthroughs in cancer
prevention, diagnosis and therapy.

PROJECT

This project will investigate new
molecular markers for breast
cancer to help predict the risk
of brain metastasis and provide
new avenues for breast cancer

therapy.

¢ Dr Delphine Merino, Olivia
Newton-John Cancer Research
Institute Adjunct, School of
Cancer Medicine at La Trobe
University
Dr Uri Ben-David, Sackler
Faculty of Medicine Tel-Aviv
University.

The symposium successfully
delivered seed funding for three
new research projects. These
innovative projects, focusing on
cancer prevention, diagnosis and
therapy, aim to address issues that
impact the lives of cancer patients
in Australia, Israel, and the rest of
the world. Each project has been
supported with $30,000 co-funded
through La Trobe University and Tel
Aviv University.

“Funding initiatives like this one
provide a fantastic opportunity for
our brightest scientists across two
continents to bring together their
talents to address issues which
ultimately impact how we can
treat cancer patients better” said
Professor Matthias Ernst, Director
of the Olivia Newton-John Cancer
Research Institute

PROJECT

This project will test a
combination of two clinically
approved drugs as a new cancer
prevention strategy for families
with higher genetic risk of colon
cancer.

¢ Professor John Mariadason,
Olivia Newton-John Cancer
Research Institute

¢ Professor Rina Rosin-

Arbesfeld, Sackler Faculty of
Medicine Tel-Aviv University.
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The success of this symposium has
strengthened La Trobe University's
and the ONJCRI’s cancer research
cross-collaborations through the
alignment of priorities and co-
design of projects. The symposium
sets a blueprint of how future
collaborations could be expanded. In
2022, we will work with colleagues
to explore how this model could be
used to develop similar collaborative
research symposia with “cancer-
distant” expertise across La Trobe
University. Some of these areas may
include:

¢ School of Computing, Engineering
and Mathematical Sciences

¢ School of Agriculture, Biomedicine
and Environment

¢ Centre for Technology Infusion.

PROJECT

This project will develop a

new combination therapy for
glioblastoma that uses a novel
drug that alters immune function
in the tissue surrounding

the tumour to make it more
responsive to chemotherapy.

¢ Dr Ashleigh Poh, Olivia
Newton-John Cancer Research
Institute

Dr Lior Mayo, Laboratory Head
at Tel-Aviv University

Dr Dinorah Friedmann-
Morvinski, Laboratory Head at
Tel-Aviv University.
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The Olivia Newton-John Cancer Research Institute is grateful to the individuals and
organisations who supported our research in 2021.
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When Laura Jenkins first started her Bachelor of Biomedical Science Degree at
La Trobe University, she had no idea that she would end up in research. Now,
her PhD in colorectal cancer has led to an exciting clinical trial she hopes will

make a real difference to people’s lives.

“When | first started my undergraduate degree, |
wasn’'t quite sure where it would lead,” says Laura.

“But | remember sitting in a lecture in my third
year and we were learning about cancer research
... I thought ‘this sounds really fascinating’, and my
interest kind of grew from there.”

It was certainly the right decision for Laura -
having recently completed her PhD - to pursue

a career in cancer research. Her research
investigating combination therapies for colorectal
cancer has led to a clinical trial that could improve
outcomes for those living with cancer.

“The survival rates for patients with metastatic
colorectal cancer are low, the five year survival rate
for these patients remains below 15 per cent, so
there is a lot of improvement to be made.”

"My research focuses on the MAPK pathway. This
pathway signals to support the growth and survival
of these tumours. Drugs have been developed

to help block this pathway, some of which are
currently approved for a subset of patients with
colorectal cancer, however these drugs appear to
mainly stop the growth of cancer cells, rather than
kill them.

During the course of her PhD, Laura has been
trying to find a way to enhance the killing capacity
of these inhibitors. After testing several different
combinations in colorectal cancer cell lines and
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mouse models, she found that by combining
MAPK inhibitors with epigenetic therapy drugs,
histone deacetylase (HDAC) inhibitors, were able
to kill cancer cells.

It's been a long journey, but the breakthrough
finding was pitched to the Australian
Gastrointestinal Trials Group (AGITG) last year and
will move to clinical trial later in 2022, with the
generous support from the AGITG and a MRFF
grant.

“The trial will include 80 participants, all of whom
have metastatic colorectal cancers. We are really

hoping that these drugs might be able to help the
participants and make a difference,” says Laura.

“| feel very fortunate to have completed my PhD at
the ONJCRI. My supervisors are really supportive,
but they have also really challenged me.

“I ' was in the first cohort of Honours students to
come through the Institute, so | have been lucky
enough to see the Institute grow and change.
Being in a hospital setting really gives me a
unigue perspective that | don’t think | would get
elsewhere.

“Walking through the hospital every day, | can’t
help but be reminded why | chose this career path.
It’s really motivating knowing that our research can
make such an impact on people’s lives.”
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FUNDING SUCCESSES IN 2021

SUPPORT HIGHLIGHT

The ground-breaking research undertaken at ONJCRI would not be possible without
generous financial support from trusts, foundations, industry grants and government
funding. We are pleased to highlight the following projects that have received funding

throughout 2021.

Dr Ajithkumar
Vasanthakumar

Targeting regulatory T cells to
treat breast cancer

Dr Ajith Vasanthakumar, Laboratory
Head of the Tissue and Tumour
Immunity Lab, was awarded a five-
year $1,570,120 NHMRC Investigator
grant to identify molecules and
pathways that can target Regulatory
T cells (Tregs) within tumours or
tumour bearing tissue.

Regulatory T cells (Tregs) are
immune cells that reside in almost
every organ of the body and play a
central role in curbing autoimmunity
and inflammation. However, in the
context of cancer, Tregs are harmful,
as they dampen beneficial anti-
tumour immune responses and
consequently promote cancer.

This research will examine the
mechanisms that underpin the
differentiation of Tregs in specific
tissues and will harness these
mechanisms to treat tumours that
develop in tissues or organs, without
having adverse side-effects through
the whole body.

Developing HCK inhibitor drugs to
improve immunotherapy

Professor Matthias Ernst, Program
Head of the Cancer and Inflalmmation
Program, received a three-year
NHMRC Development Grant to
further research anti-tumour immune
responses.

Macrophages, a type of white blood
cell, can suppress the effectiveness
of cancer immunotherapy.
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Professor Matthias Ernst

The team has identified a molecule
called haematopoietic cell kinase
(HCK), whose excessive activity in
tumour-associated macrophages
allows an immune-suppressive
phenotype, while removal of HCK
or its pharmacological suppression
enhances anti-tumour immune
responses.

The funding, totalling $992,328,

will further advance the research

to a stage where the team will be
able to engage with commercial
partners and develop novel drugs for
testing in early-stage clinical trials to
improve cancer immunotherapy.

Genetic barcoding to identify the
weaknesses of lethal breast cancer
clones

Dr Delphine Merino, Laboratory
Head, Tumour Progression and
Heterogeneity Lab, received a three-
year $715,225 NHMRC Ideas Grant to
track the fate of tumour cells during
cancer progression and to identify
the genetic mechanisms responsible
for the recurrence of the disease in
vital organs.

Triple Negative Breast Cancer is
genomically heterogeneous and is
known to be associated with poor
prognosis due to heterogeneous
tumours being more likely to contain
cancer clones that can metastasise
and escape therapy.

To identify features associated with
aggressive clonal behaviour, this
research will use a unigue cellular

Dr Delphine Merino

Dr Fiona Chionh

barcoding library where tumours

will be barcoded. From there, the
populations that arise from the
barcoded cells can be tracked and
examined. This approach offers a
unigue opportunity to link the cellular
fate of clones with their underlying
alterations in gene expression. This
will allow molecular characterisation
of the aggressive metastatic clones to
identify potential vulnerabilities and
the development of new therapies for
the treatment of breast cancer.

Developing new targeted
treatments for colorectal cancer
Dr Fiona Chionh, a post-doctoral
researcher in the Gastrointestinal
Cancer Program, has earned a three-
year $329,041 Early Career Research
Fellowship from the Victorian
Cancer Agency to develop targeted
therapies for colorectal cancer.

EphA3 is a protein which is
expressed in most colorectal
cancers. It is expressed in the tumour
microenvironment, where it plays an
important role in promoting cancer
growth. This project will develop new
drugs to specifically target EphA3
and deliver chemotherapy directly

to EphA3-expressing cells to reduce
cancer growth. Using laboratory
colorectal cancer models, the project
will be able to test the effectiveness
of anti-EphA3-Antibody Drug
Conjugate drugs alone and

in combination with existing
treatments, with the aim of extending
this work to clinical trials.
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S0OARD OF 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 Hon Jenny Macklin,
Outgoing Board Chair

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.
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Richard Balderstone
Incoming Board Chair

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

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.
Sally is also a member of the Sport
Australia Hall of Fame Board.

DIRECTORS AND SCIENTIFIC ADVISORY COMMITTEE

Prof John Dewar AO

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

Prof Ashley Dunn

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, and is
currently a Professorial Fellow of
the Department of Surgery at the
University of Melbourne, and a
member of the Walter and Eliza Hall
Institute for Medical Research.

Adam Horsburgh

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 & Mental
Health, Melbourne Genomics
Health Alliance, the Victorian
Comprehensive Cancer Centre, and
the Victorian Hospitals’ Industrial
Association.

Dr Katherine Woodthorpe is
currently Chair of Natural Hazards
Research Australia. She is also a
Director of Bioplatforms Australia,
the Reliable Affordable Clean Energy
CRC (RACE 2030), Vast Solar Pty
Ltd, and Anteotech Ltd. Katherine is
also President of the NSW Council of
the AICD and the Industry Member
of the National Health and Medical
Research Council.
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CHIEF OPERATING
OFFICER’S REPORT

KIM TSAI
OUTGOING CHIEF OPERATING
AND FINANCIAL OFFICER

During another challenging year, | have been
amazed at the resilience of the ONJCRI team.
The logistical changes implemented early in

the pandemic put us in a good position to deal
with the continuing restrictions implemented
throughout the year. Our COVID-19 Emergency
Management Committee supported staff in
another transition to working from home and our
researchers, who as essential workers, continued
to come into the laboratories, were able to
continue their vital research without disruption.

In 2021, we continued to conduct world-

class cancer research and clinical translation
underpinned by scientific excellence. In addition
to another successful year of receiving grants and
funding, the Institute formed a partnership with
the Minderoo Foundation to fund a nationwide
clinical trial for rare cancer patients. We also
recruited two new laboratory heads to deepen our
research focus in cancer immunotherapy.

| stepped down from my role as COO/CFO and
company secretary at the end of 2021. Since
taking on the role at the ONJCRI’s inception in
2015, | have witnessed a strong growth in research
capability, with the Institute doubling in size, and
in research outcomes that have made a direct
impact on the lives of patients. Our ethos of
teamwork and research collaboration with a strong
focus on patients is what makes the ONJCRI so
special for me.

| want to express my heartfelt thanks to the
dedicated Board and Executive team, and our
talented researchers, clinicians and professional
staff for their support and encouragement. Most of
all, thank you to our wonderful supporters, donors
and funding agencies whose generosity has
allowed us to continue our work towards making

a real change for cancer patients.

It has been a wonderful journey, and | feel
immensely privileged to have played a part in
the ONJCRI’s success.

Kim Tsai

oo

WELCOMING
KHAY-LIN TEOH
INCOMING CHIEF
OPERATING
OFFICER

|i [

When | came on board as COO in November 2021, | knew | had big
shoes to fill. Kim had been with the ONJCRI for many years and made
an incredible contribution, so | wanted to jump right in and learn as

much as | could.

It didn’t take long to be welcomed by all the
staff. One of the things that really strikes me
is how passionate and committed the team
are to making a difference for those living
with cancer. This was one of the things that
attracted me to the role.

| started my career in science, first undertaking
a PhD in biochemistry and immunology

and working a few years as a postdoctoral
researcher before making the move into
management and undertaking an MBA.

Working at the ONJCRI is quite different

to other medical research institutes. Being
embedded in a hospital, you can’t help but
be inspired when you walk through the lobby.
Every day | get a glimpse of the people we
are trying to help; it keeps my perspective
grounded and reminds me why our individual
contributions are so important.

With the Institute about to embark on its next
chapter, | am very excited to be involved in the
new strategy and vision. | am committed to

helping the ONJCRI become a global leader in

“One of the things that really strikes me is how cancer research.
passionate and committed the team are to I look forward to meeting more of you over

making a difference for those living with cancer.” the coming months and look forward to this
exciting new chapter.

Non-government . Research
grants 50% laboratories 73%

Government $18.0m . Administration

support 14% $18.4m
TOTAL TOTAL

' OPERATING EXPENDITURE
Donations and o
beqjelsts 2% REVENUE @ Dcpreciation 6%

grants 45%
Since then, I've used my combined skills and

experience to make an impact in medical
research, something | am still very passionate

N about.
Other

. ) o
income 3% Clinical trials 7%
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FINANCIAL SNAPSHOT

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

31 December 2021

REVENUE 2021 2020
Grants 17,066,411 18,347,216
Donations and fundraising 408,044 465,082
Investment and other revenue 529,440 501,402
Total Operating Revenue 18,003,895 19,313,700
EXPENDITURE
Research laboratories 13,382,150 14,540,238
Clinical trials 1,219,524 1,384,972
Administration support 2,640,270 2,052,971
Depreciation 1173,268 1,217,200
Total expenditure 18,415,212 19,195,381
Operating surplus/deficit -411,317 118,319
Job seeker payment 503,493 1,878,924
Total comprehensive income 92,176 1,997,243
Statement of financial position as at 31 December 2021
ASSETS 2021 2020
Current assets
Cash and cash equivalents 4,999,383 7190,228
Trade and other receivables 4,605,376 2,220,242
Inventory 221,181 127172
Other financial assets 3,505,562 1,521,367
Total current assets 13,331,502 11,059,009
Non-current assets
Other financial assets 21122,841 15,381,025
Property, plant and equipment 2,884,661 3,648,263
Total non-current assets 24,007,502 19,029,288
TOTAL ASSETS 37,339,004 30,088,297
LIABILITIES
Current liabilities
Trade and other payables 940,644 944,433
Employee entitlements 1,474,263 1,458,419
Unearned grants and fellowships 26,114,823 18,924,743
Total current liabilities 28,529,730 21,327,595
Non-current liabilities
Employee entitlements 306,865 350,469
Total non-current liabilities 306,865 350,469
TOTAL LIABILITIES 28,836,595 21,678,064
NET ASSETS 8,502,409 8,410,233
EQUITY
TOTAL EQUITY 8,502,409 8,410,233

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 Operating Officer.

The financial statements are general purpose financial statements that have been prepared in accordance with Australian Accounting Standards -

Simplified Disclosures and the Australian Charities and Not-for-profits Commission Act 2012.
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