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ASX Announcement

Expanded Heart Protection Discovery for Zantrene

» Carfilzomib is a highly effective multiple myeloma drug, but may be associated
with a serious risk of permanent damage to the heart

» Zantrene shown in preclinical studies to protect human heart muscle cells from
carfilzomib-induced cell death, a different drug class to the anthracyclines

= Zantrene shown to synergise with carfilzomib to better kill cancer cells

» Offers pharmaceutical partnering opportunities from new Zantrene/carfilzomib
formulations and combinations

8 December 2021 - Race Oncology Limited (“Race”) is pleased to share additional interim
results from the Zantrene® (bisantrene dihydrochloride) preclinical heart safety research
program led by eminent cardiotoxicity researchers, Associate Professors Aaron Sverdlov
and Doan Ngo, in collaboration with cancer scientist Associate Professor Nikki Verrills, at
The University of Newcastle (ASX announcement: 28 April 2021).

This research has found that Zantrene is able to also protect heart muscle cells from
a new class of anti-cancer drug (carfilzomib) induced cell death while improving the
carfilzomib-mediated killing of cancer cells.
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Figure 1. Human cardiomyocytes. Image courtesy of Columbia University.

Carfilzomib (trademark Kyprolis®) is a highly effective anti-cancer drug used in the
treatment of multiple myeloma (a dangerous blood cancer), but it can cause serious and
permanent damage to the heart in many patients’. The risk of cardiac damage is so great
that its use in older patients with pre-existing heart disease is often contraindicated?

While Zantrene's improved heart safety compared to anthracyclines was demonstrated
in more than 50 human clinical trials®*, and has been shown in preclinical studies to
protect heart muscle cells from anthracycline-induced death (ASX Announcement: 22
November 2021), the question as to whether Zantrene could help prevent cardiac damage
caused by other classes of heart damaging cancer drugs had not been addressed.
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Associate Professor Doan Ngo said: “Carfilzomib is a highly effective anti-cancer drug, but
it's use is limited due to cardiotoxicity. Our laboratory has tested numerous drug candidates
over the years, we observe that Zantrene has: 1. potent anti-cancer effects; 2. synergistic anti-
cancer effects with both carfilzomib and doxorubicin; and 3. cardioprotective effects against
both carfilzomib and doxorubicin-induced cardiotoxicity. Zantrene was shown to salvage
over 30% of carfilzomib-induced human heart cell from death. These results are
genuinely remarkable, as with other clinically used cardioprotective drugs, we only
observe a 10-15% protection from heart cell damage. Zantrene is the first anti-cancer agent
that we have found to exhibit a cardioprotective profile while being synergistically effective as
an anti-cancer treatment. These results give hope to the millions of patients living with cancer
that once they survive cancer, they may not have to live with heart disease.”

Chief Scientific Officer, Dr Daniel Tillett said: “The expansion of Zantrene’s cardio-
protection and anti-cancer synergy beyond the anthracyclines into the completely new drug
class of proteasome inhibitors is unexpected. This discovery opens new clinical development
pathways and partnering opportunities for Zantrene beyond those already identified by Race.”

Chief Executive Officer, Mr Phillip Lynch said, “This additional result further underscores
the potential patient utility and commercial applicability for Zantrene. We will be allocating
additional resources to ensure this discovery can be comprehensively addressed.”
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Study Background

Multiple Myeloma

Multiple myeloma is dangerous leukaemia caused by the uncontrolled proliferation of
the plasma white blood cells. It usually occurs in people aged over 60 and is more
common in men. Multiple myeloma accounts for 10% of all blood cancers and is
responsible for 1.8% of all new cancer cases in the United States, with a lifetime risk of
0.8% and a 5-year survival of 55.6% in 2021°.

Carfilzomib mechanism of action and use

Carfilzomib is an intravenous drug for treating multiple myeloma in patients with
relapsed or refractory disease after at least one previous therapy. It is given in
combination with dexamethasone or with lenalidomide and dexamethasone®.

Originally developed by Proteolix before being acquired by Onyx Pharmaceuticals in
2009, carfilzomib is currently owned by Amgen after their acquisition of Onyx in 2013’.
Carfilzomib’s patent protection is expected to expire in 2025.

Carfilzomib is a 20S proteasome inhibitor that works by interfering with the system for
breaking down proteins within cells. One of the hallmarks of cancer is the loss of control
of normal protein synthesis and an increase in misfolded and damaged proteins that
need to be removed. Inhibition of the 20S proteasome prevents these damaged proteins
from being degraded, ultimately resulting in death of the cancer cells®.

Carfilzomib is administered to multiple myeloma patients in 28-day cycles. An
intravenous infusion is given on two consecutive days each week for three weeks
followed by a 12-day rest period. The annual cost of carfilzomib for a multiple myeloma
patient is over US$300,000, with many patients treated for two or more years®.

Carfilzomib-induced cardiotoxicity

While effective in treating multiple myeloma, carfilzomib comes with significant risk of
permanent heart damage. An analysis of the Phase 2 carfilzomib studies found of the 526
patients treated, 22% (n=116) of patients developed cardiac side-effects, 13.3% (n=70)
showed arrhythmia, mainly atrial fibrillation, 7.2% (n=38) exhibited heart failure, 2% (n=9)
developed treatment-associated cardiomyopathy, and 3% (n=18) suffered from ischemic
heart disease®. Most cardiovascular events occurred early, with the first few doses
administered'’.

A history of atrial fibrillation/flutter or heart failure was more prevalent in patients
experiencing cardiovascular events, emphasizing the importance of closely monitoring
patients given carfilzomib'. lonising radiation of the chest and/or anthracycline
treatment also increases the risk of carfilzomib-induced cardiotoxicity, while biomarkers
and echocardiography are not able to identify the patients most at risk for cardiovascular
events'?,
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Study Highlights

1. Zantrene protects cardiomyocytes from carfilzomib-induced cell death

This study found Zantrene was able to protect or rescue primary human heart muscle
(cardiomyocyte) cells from carfilzomib-induced cell death. Incubation of cardiomyocytes
in the presence of 1000 nM carfilzomib for 72 hours resulted in 80% cell death (Fig. 2).
Protection from cardiomyocyte cell death was observed upon the addition of 250 nM
Zantrene and increased further with higher concentrations, reaching 50% survival (2.5-
fold increase) at 1000 nM, a concentation that is less than 15% of the maximium
achievable and tolerated dose in humans'3,
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Figure 2. Primary human cardiomyocyte cell viability when cultured in the presence of 0-5000 nM of
Zantrene and 1000 nM carfilzomib for 72 hours. Data is the average of five independent replicates, each
performed in triplicate. Bars show the standard error.
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2. Zantrene is highly active in killing multiple myeloma cancer cells

Zantrene was found to be highly active in killing the multiple myeloma cell line H929, with
an ICso below 15 nM (Fig. 3). Addition of only 10 nM carfilzomib to 15 nM of Zantrene
resulted in 100% cell death (data not shown). Experiments are currently underway to
determine the optimal synergistic combinations of these two drugs in multiple myeloma
cell lines.
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Figure 3. H929 Multiple Myeloma cell viability when cultured in the presence of 0-5000 nM of Zantrene
for 72 hours.

3. Zantrene synergises with carfilzomib to better kill breast cancer cells

While carfilzomib has shown preclinical promise as a treatment for solid tumours
including breast cancer, it has proven too toxic in patients to be used in the clinic®. This
study examined potential synergy between Zantrene and carfilzomib. Inclusion of low
concentrations of Zantrene (< 125 nM) resulted in significant breast cancer cell death in
the presence of low concentrations of carfilzomib (Table 1). This synergy was not limited
to the MB-231 cell line as similar results were seen using MCF7 cells (data not shown).

Table 1. MB-231 breast cancer cell viability (%) when cultured in the presence of increasing concentrations
of Zantrene and carfilzomib. Red shows drug combinations that result in high cell killing.

Carfilzomib (nM)

Zantrene (nM) 0 0.625 1.25 2.5 5 10
0 -95.83 85.92 67.92 25.80 1.56
15 89.34 82.57 7293 57.97 24.51 2.90
31 71.60 61.96 59.14  50.69  25.96 3.87
62.5 49.55 46.78 40.56  37.15 22.14 3.77
125 28.10 26.29 2474 2471 17.68 1.90
250 22.76 22.72 2353 23.07 7.74 0.00
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Bliss Synergy Analysis' revealed synergism between Zantrene and carfilzomib (Fig. 4).
Similar results were seen with MCF7 breast cancer cells (data not shown).

Bliss synergy score: 0.846
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Figure 4. Bliss Synergy Analysis for MDA-MB-231 breast cancer cells treated with Zantrene and
carfilzomib. Red to green scale indicating areas of synergy to antagonism. Values >10 are synergistic (red);
values below -10 are antagonistic; values between -10 to 10 are additive. The most synergistic 2x2 area is
highlighted with a white box.
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4. Cardio-protective mechanism of Zantrene is independent of FTO inhibition

50

30

20

Cell Viability (%)

10

onM 15nM 62.5nm 250nM 500nM 1000nM 5000nM 10000nM

Dac51 Concentration

Figure 6. Primary human cardiomyocyte cell viability when cultured in the presence of 0-10000 nM of
the FTO inhibitor Dac51 and 1000 nM doxorubicin for 72 hours. Data represents the average of three full
replicates, each performed in triplicate. Bars show the standard error.
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Figure 7. Primary human cardiomyocyte cell viability when cultured in the presence of 0-10000 nM of

the FTO inhibitor Dac51 and 1000 nM carfilzomib for 72 hours. Data represents the average of three full
replicates, each performed in triplicate. Bars show the standard error.
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Conclusions
. In this preclinical study, Zantrene was shown to protect heart muscle cells from

damage by carfilzomib while synergising to better kill breast cancer cells.

. This additional discovery suggests that Zantrene may be able to protect the heart
of patients from a range of unrelated cardiac-damaging drugs.

o The synergy of Zantrene with carfilzomib in breast cancer cells may open the
possibility of using carfilzomib in solid tumours, extending its potential to cancers
beyond multiple myeloma.

o Race has submitted a patent application addressing the combination of Zantrene
with carfilzomib for the protection of the heart of cancer patients. This patent (if
granted) would provide protection of the drug combination and its clinical use
through 2041.

o This new heart protection discovery can be rapidly progressed to the clinic. The
extensive clinical history of Zantrene allows this combination to be quickly
advanced clinically in multiple myeloma.

o This discovery opens new collaboration potential and licensing opportunities for
Zantrene.

Next Steps

o Animal studies to be conducted in Q1-Q2 CY2022.

. Additional preclinical studies to investigate if Zantrene can protect the heart from
damage by other chemotherapeutic drugs that are also known to cause cardio-

damage.

. Further studies to determine the molecular mechanism of Zantrene's cardio-
protective activity. This may allow identification of additional protective functions
of Zantrene.

. Development of new and optimised drug combination formulations with

improved clinical and commercial value.
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Q&A

What do these additional cardio-protective results mean for Race?

While these are preclinical results, if the same results are repeated in patients, they would
offer a completely new and unprecedented option for the clinical use of Zantrene.
Previous research had identified Zantrene as a heart-safer alternative to the effective yet
cardiotoxic anthracyclines and as a potent inhibitor of the m®A RNA demethylase FTO,
but its ability to prevent damage to the heart by the anthracyclines - and now carfilzomib
- was unknown.

It should be noted that reduced cardiac damage from Zantrene has been noted in more
than 1500 patients in over 60 clinical trials. The heart damage seen in patients after
exposure to carfilzomib is well recognized and has been replicated in multiple cell culture
studies as well as animal studies.

Have you obtained IP protection for these cardio-protection discoveries?

Yes. A patent application has been filed on this discovery which, if granted, would provide
IP protection through 2041.

What is the market potential of this discovery?

This is difficult to answer beyond stating that many cancer types are sensitive to 20S
proteasome inhibitors like carfilzomib.

When does the patent on carfilzomib expire and what would this discovery mean to the
current owner of carfilzomib?

Carfilzomib is owned by Amgen and their patent expires in 2025. A reformulation of
carfilzomib with Zantrene may offer a way of extending the patent life of carfilzomib
beyond 2025.

When can investors expect the next update?

We expect to be able to update our investors from early Q2 CY2022 on our further
preclinical progress with regards to this program. Any potential discussion with pharma
partners will be announced when appropriate.
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About Associate Professors Aaron Sverdlov and Doan Ngo

Associate Professors Sverdlov and Ngo lead the dedicated Australian-first, bench-to-
bedside “Cancer and the Heart” clinical and basic research program at the University of
Newcastle, Hunter Medical Research Institute, Hunter New England Local Health District
and Calvary Mater Newcastle Hospitals. This program incorporates basic mechanistic
discovery studies looking at mechanisms of cardiotoxicity, drug discovery studies,
translational human research, clinical research and clinical inpatient and outpatient
service delivery.

In recognition of this important initiative, A/Prof Aaron Sverdlov was awarded the 2018
Ministerial Award for Rising Stars in Cardiovascular Research. A/Prof Doan Ngo, a co-lead
of the program, was awarded a NSW Health EMC Fellowship in Cardio-Oncology (2018-
2021) and the highly prestigious National Heart Foundation Future Leader Fellowship
(2021-2025) for her cardio-oncology program of work.

Both A/Profs Aaron Sverdlov and Doan Ngo have been invited to establish and co-chair
the National Cardio-Oncology Working Group under the auspices of the Australian
Cardiovascular Alliance (ACvA). The aim of the group is to coordinate clinical and research
activities in the field of Cardio-Oncology in Australia and act as a scientific and advocacy
body to improve the quality of cardiovascular care for cancer patients.

Associate Professor Sverdlov has over 50 peer-reviewed publications and 4 book chapters
(including chapters on Oxidative Stress in Heart Failure in the textbook “Heart Failure: A
Companion to Braunwald's Heart Disease”) with over 1100 citations and has given more
than 80 presentations at international and national meetings. He has received over 30
competitive grants, with >20 in the last 5 years (total >$2.5M AUD).

Associate Professor Ngo is an academic pharmacist and a successful basic and
translational scientist with multiple important contributions in the cardiovascular and
metabolic field. She has more than 55 publications, of which over 40 were published in
the last 5 years.

About Associate Professor Nikki Verrills

After completing her PhD in 2005 on chemotherapy resistance in childhood leukaemia,
Associate Professor Verrills was awarded a Peter Doherty Postdoctoral Fellowship from
the National Health and Medical Research Council in 2006. In the same year, she was the
inaugural recipient of a Hunter Medical Research Foundation grant for young cancer
researchers. Since then, she has established an innovative research lab at the University
of Newcastle studying the differences between cancer cells that respond well to drug
treatments and those that do not.

Prof Verrills is currently supported by a fellowship from the Australian Research Council
and project funding from the National Health and Medical Research Council. She has
published over 60 journal articles with an H-index of 24.
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About Race Oncology (ASX: RAC)

Race Oncology is an ASX listed precision oncology company with a Phase 2/3 cancer
drug called Zantrene®.

Zantrene is a potent inhibitor of the Fatso/Fat mass and obesity associated (FTO)
protein. Overexpression of FTO has been shown to be the genetic driver of a diverse
range of cancers. Race is exploring the use of Zantrene as a new therapy for melanoma
and clear cell renal cell carcinoma, which are both frequent FTO over-expressing
cancers.

In breakthrough preclinical research, Race has also discovered that Zantrene protects
from anthracycline-induced heart damage, while in tandem acting with anthracyclines
and proteasome inhibitors to improve their ability to target breast cancer. Race is
evaluating this discovery.

The Company also has compelling clinical data for Zantrene as a chemotherapeutic
agent and is in clinical trial in Acute Myeloid Leukaemia (AML).

Race is pursuing outsized commercial returns for shareholders via its ‘Three Pillar’
strategy for the clinical development of Zantrene.

Learn more at www.raceoncology.com

Release authorised by: Media contact:

Phil Lynch, CEO/MD on behalf Jane Lowe

of the Race Board of Directors +61 411117 774
phillip.lynch@raceoncology.com jane.lowe@irdepartment.com.au
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