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How to make a big difference in cancer outcomes

® Prevention
= New therapies

® Both based on research




Tobacco control — the major cause of reduced mortality
from lung cancer
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Tobacco control — the major cause of reduced mortality
from lung cancer
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Rituximab — turning the tide of lymphoma

Standardised Rates / 100,000 Ratio Incidence: Mortality
30_ 10_
251 0.8
20
0.6
157 -
0.4+
i m
9] M °4]
U e IS B R . e m— T W0 T—T—T T T T T T 1 T
1968 1973 1978 1983 1988 1993 1998 2003 2008 2014 1968 1973 1978 1983 1988 1993 1998 2003 2008 2014
— Males == Females

—— Incidence-Males = \ortality-Males

Incidence-Females === ortality-Females

AIHW Data



Rituximab — turning the tide of lymphoma
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Imatinib & TKIs — revolutionised outcomes in
Chronic Myeloid Leukaemia
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Modern cancer treatments are targeted

= Cancer develops due to multiple abnormalities in genes that build up
in a cell during life

= Cancer cells often depend on one or two of these genetic changes

® Modern cancer medicine seeks to
O identify the Achilles’ heel of a cancer cell
Othen target this “weakness”

= To design new therapies, first need to understand the biology of
specific cancers




Chronic Lymphocytic Leukaemia
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* Incurable disease, typically of older adults
* 40 - 50% of patients never need any therapy
» 20% pts have very poor prognosis



Chronic Lymphocytic Leukaemia
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Chronic Lymphocytic Leukaemia
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The function of BCL2 and its role in cancer was
discovered at Walter + Eliza Hall Institute in 1988



BCL2, the gene implicated in follicular lymphoma &
chronic lymphocytic leukaemia regulates apoptosis
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Tsujimoto et al, 1984: 1(14;18) chromosomal translocation activates BCL2.

Vaux et al, Nature 1988: BCL2 enhances cell survival.




Switching off BCL2 to treat cancer?

turning it off, cause
cancer cells to die?
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Concept of targeting BCL2 to treat cancers was not
new

= First attempts by others in late 1980s

= Many failures
O Difficult target

O False leads through use of
= |nefficient agents
= Inexact models
O Biology misunderstood
015 years of frustration

= Breakthrough the result of:

0 Critical understanding of the biology of BCL2 in cells
0 Development of a new drug design technology




Scientific Discoveries Paved the Right Way

1984

1988

1988-2005

BCL2 gene discovered in cancer, but what it
did and its relation to cancer unknown.

Function of BCL2 protein discovered by Vaux,
Cory & Adams.

New field of cancer research into apoptosis born.

BCL2 family of proteins discovered.
Central importance to cancer understood.
How cancer cells survive is defined.
Melbourne scientists lead the field



Critical understanding of regulation of apoptosis
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BH3 mimetics as inhibitors of BCL2

Normal Lymphoid Cell
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Anderson et al, 2014 Semin Hematol



BH3 mimetics as inhibitors of BCL2
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BH3 mimetics as inhibitors of BCL2

© Small molecule mimics
of BH3-only proteins
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Apoptosis of CLL in the Blood




Road to a novel cancer therapy

2003-2010 Developing and assessing the first drugs designed
to target BCL2 family.
Academic collaborations with pharma and hospitals

2006-2011 Development of the first drug to specifically target
only BCL2 — venetoclax.
Commercial partnership with Genentech & AbbVie

2011-2015 First clinical trials of venetoclax. Melbourne leads
the world — Royal Melbourne Hospital, Petermac,
Walter + Eliza Hall Institute
Global collaborations

2016- Venetoclax approved in USA. Research is
ongoing.



2016: Venetoclax, a new anti-cancer drug

= VVenetoclax is the first drug that targets BCL2 approved for routine
clinical use

0 First approved in April 2016 by US FDA
O Now approved in several countries, including in Australia in Jan 2017
= \Venetoclax is approved for use in specific subgroups of patients with
previously treated Chronic Lymphocytic Leukaemia (CLL)
0 Deletion chromosome 17p
0 Mutation of TP53 gene
0 Where other standard drugs have failed



Outcomes of Collaborative Research

= A new class of drug

® A specific drug that can address unmet need in some patients with CLL
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Now and the Future

Ongoing clinical trials (>40)

= Establish the place of this new therapy in other cancers
{ where BCL2 is an Achilles’ heel

= Combine venetoclax with other cancer drugs to increase
the effectiveness of therapy
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Targeting BCL2 to treat blood cancers

Scientific discovery in Melbourne has led to

= A new class of anti-cancer drug (BH3 mimetics)
= A drug that specifically targets BCL2 (venetoclax)
= \World-first trials in Melbourne

® Ongoing research into how best to use BCL2 inhibitors in
many leukaemias, lymphomas and other cancers

Ongoing discovery and translational research

= Develop drugs that target other proteins similar to BCL2, &
are an Achilles’ heel of different cancers
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The Power of Collaborative Research

= US pharma (AbbVie and Genentech) & Australian academia (WEHI)

® Research scientists with different expertise
0 Biology, Structure, Chemistry
O Between and across organisations

® Basic scientists and clinicians scientists and clinical triallists
® Pharma, hospitals, research institutes, and patients
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Additional Outcomes of Collaborative Research

® Increased pharma clinical trial activity in early phase trials in
Australia

{ = A burgeoning field of research in cancer biology & therapeutics, well
beyond the targeting of BCL2

O Both blue sky and applied
0 Supported by philanthropy and governments and industry

O Feeding the cycle of continual advancement in science and
improvement in care
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