=MPSC]
COMMUNITY SYDNEY VITAL
OF PRACTICE

REALISING THE ROLE OF
BASIC SCIENCE

IN THE
TRANSLATIONAL RESEARCH CENTRES:

ARE WE THERE YET?

Workshop | 17 May 2017



SETTING

#MPSCI SYDNEY VITAL
COMMUNITY = A Transiaionacancer Research
OF PRACTICE

FVVVVVVVVVVVVVVVVVV)

REALISING THE ROLE
OF BASIC SCIENCE

ARE WE THERE YET?

FVVVVVVVVVVVVVVVVVV)



Environment

Location Characteristics

Northern Sydney Local health District has
12% of NSW cancer patients by incidence
and 12% of cancer deaths.

NSLHD has the vision to integrate clinical
services, teaching and research.

NSLHD has >4,500 new cancer patients
MDT predominantly through RNSH and
Mater hospital.

The mixture of public and private treatment
facilities characterises the NSLHD
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Overview of Sydney Vital

* VISION: Establish Sydney Vital as a competitive network of excellence in conducting collaborative
translational research to improve patient outcomes.

* Mission: Encourage and promote innovation and collaboration among preclinical and clinical
researchers to support cancer research across the translational research pipeline.

* Objectives:
- Enhance collaborations.
* Build a supportive governance structure.
* Develop and maintain essential research infrastructure.
* Build a process to link the right people to do research.
 Standardize process to identify right questions that align with health priorities.
* Facilitate comprehensive research training and educational programs.

* Identify process disseminate research findings and support the implementation of evidence into
practice in an efficient manner.



Key achievements

* Facilitate evidence into practice
* Screening of colon cancers and gynaecological cancers for
Lynch Syndrome
* PETNET grading system
* Virtual MDTC
* Implementing change through MTDs

* Online risk tool for lymphnode-involvement in malignant
colorectal polyps

* Enhance collaborations

* Links with other TCRCs

* Links with SPARC

e NSPHN

e SHP (Sydney Health Partners)

* Links with industry partners (Sirtex,
AINSE, ANSTO, Ipsen, PETNET, Novartis,
EnGenelC...)



Key achievements

 Research infrastructure
* Global Informed Consent
* Biobank pilot
e Surgical pathology

 REG 2014 NanoString platform (NATA accreditation)
* REG 2015 Mass spectrometry

 REG 2016 Animal Irradiator

e REG 2017 (x2)



Key achievements

* Research dissemination
 Website
e Social medias
* Community events
* GPs events
 Educational events
e Research conferences
e Research symposiums



Key achievements

Membership: 250 members (40% increased from 2014)
e 24 PhDs existing + 12 new PhD students,
* 6 Postdoc Fellows ( 4 existing + 2 new)

Leveraged funding: Increase leveraged funding to $24.9 million in 2015

Publications: 225 Cat | and Il publications in 2015 (40% increased). 282
publications for 2016



Key achievements

* Building research capacities
 Awarded PhD scholarships to students from UTS, MCQU,
USYD.
 Awarded Postdocs
* Increased leveraged funding

* Governance

* TOR Executives

 TOR for Administration

* CaRE

* Membership recruitment

* Fellowship funding agreement
e Scholarship funding agreement
* Real time Financial report
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Number of Publications

2014

Members 170

2014

SV Publications

2015

Members 210

2015
Publication Year

2016

Members 240

2016



$700,000

$645,375

RESEARCH FUNDING AWARDED BY SYDNEY VITAL in 2015
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Developing theranostic
Superparamagnetic Iron Oxide
Nanoparticles (SPIONs) for
PET/MR and Targeted
Radionuclide Therapy (TTR) of
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Sydney 1000 CRC Study Collaborative Network

University of Sydney with clinical collaborations from Sydney Health Partners hospitals

* Have consolidated a unique multi-disciplinary translational cancer research collaboration

* We are world leaders in cancer research and patient treatment

We have access to large patient populations

* We possess the ability to translate research findings into new treatments to improve outcomes



Current researchers in the network

Clinical research

Prof Alexander Engel — Surgery

Prof Anthony Gill — Anatomical Pathology

Prof Stephen Clarke, Prof Nick Pavlakis, Dr Connie Diakos — Medical Oncology
A/Prof Andrew Kneebone, Dr George Hruby — Radiation Oncology

Prof Rod McLeod — Palliative Medicine

Translational research

Dr Kellie Charles — Pharmacology, Immunology, Diet

Dr Haryana Dhillon, Prof Madeleine King — Psychology, QoL, survivorship

Prof Margaret Allman-Farinelli — Diet and nutrition

Prof Adrian Bauman — Physical Activity

Prof Nicholas King, Prof Derek Hart, Prof Barbara Fazekas de St Groth — Immunology
A/Prof Andrew Holmes — Microbiology of gut

Dr Fatameh Vadee — Bioinformatics

A/Prof Anne Cust — Public Health, cancer epidemiology



New interactions

INOVATe

Individualised Ovarian Cancer Treatment through Integration
of Genomic Pathology into Multidisciplinary Care

< -— > Sydney 1000 Bowel Cancer Study

Transforming the way we treat, care and support bowel cancer patients for future generations

Kolling
Bank. Wk
NSW

GOVERNMENT Pathology

Health
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ANovol Alexander Engel
Owector, Sydney Vital
Level 8, Kolng Suldng
Royal Nocth Shore Hosptal
ST LEONARDS, NSW 2065

PO Box 4007, Royal North Shore Hospatal LPO,
5t Leonards NSW 2065

Re: The Kolling Institute Strategic Review
Dear Ma Willcox,

Flease find below Sydney VEals™ response to the request for a written submssson
for the Xolling Strategic Review.

hat s xeur relatoosie aoth the instfute?

Sydney Vital s a Tranalat:on Cancer Research Centre funded by, and asawenng
Lo, the Cancer Inatitute NSW for a Syr penod (2014-19). !luco'undedby!he
Ursveraty of Sydney, Macquane Usseveraty and i Based ot the Koling Rescarch
Institute. We represent over 150 Cancer Researchers aoross the Urwversy of
Sydney, Royal North Shore Mospeal, North Shore Private, Kollng Institute,
Macguare Uneversty and the Universty of Technology Sydney. In 2016 SV's Cat
1 and Il members produced some 300 scertfic papers (Includng 16 gusdebne
papers) and leveraged apgroxenately $17 millon dollars n research grants.

et do wou shelk scothe 1 atrcogtha and

Strengths

The Kolwng's promemsty to & Meﬂ\uy referval teacheng houodal and pereste
mophnary collabor: - o

bwlogcal specsmens,
transiational research program,. RNSH has leading Australian expertise o the
treatment of cortan types of malbgnancy wheeh has evolved from the dose
relaticnabgs betwoen Basic rescarch and dirscians. Some of the strengths soted
byou'rncmb«—‘--
NSLHD has second largest mOxdence of cancer patsants wn NSW with state
of the art treatment and excellent cwscal outcomes
e State of the art buddeng with some establshed core faclitses
s Expenenced researchers
*  Qualty undergraduate (MD program) and postgraduate educaton

STRENGTHS

Second largest incidence of cancer patients in
NSW

State of the art clinical facilities and outcomes
Experienced researchers

Quality undergraduate (MD) and
postgraduate education

Access to key opinion leaders
Global consent across public and private

Mature biobank facility and extensive surgical
pathology resource
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relaticnabgs betwoen Basic rescarch and dirscians. Some of the strengths soted
by owr members are;
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of the art treatment and excellent cwscal outcomes

e State of the art buddeng with some establshed core faclitses

s Expenenced researchers

*  Qualty undergraduate (MD program) and postgraduate educaton

-
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WEAKNESSES

Isolation from University Sydney campus (deliberate?)

Local health district clinical and research agenda are not
aligned

Lack of integration between clinical data, biospecimens
and surgical pathology

Dilution of resources due to trying to encompass “all”
research within the LHD

Lack of transparency in philanthropic funding

No strategic vision to invest and divest

Inadequate infrastructure support for core facilities
Inadequate administrative support

Differences related to IT, HR and financial management
between LHD and University Sydney
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SOLUTIONS

Build synergy between University and LHD based on
strengths ie. Research based on clinical questions

Strong and budgeted commitment from University and LHD

Attract health economics, epidemiology and bioinformatics at
the Kolling

Financial support for tenured research positions,
infrastrucutre and facility management

Transparent process to disperse philanthropic funding

Develop the Kolling brand and promote our successes to the
wider community

Foster community engagement (fundraising)
Promote interaction and collaboration between disciplines

Adopt an operational attitude



Translational Research
Capacity

Clinical
Centres of Biospecimens
Excellence

Surgical
Pathology
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Why do Health and Medical Research?

Strategic Review
of Health and
Medical Research

Final Report | February 2013

Effective and efficient Healthcare is founded
upon evidence created by research

Improvements in healthcare delivery can
only be achieved through research

Research is therefore integral to healthcare
delivery



14. Accelerate Health System Innovation. Accelerate research translation and health
system innovation.

a.
b.

C.

Provide incentives to generate clinically-relevant research.

Ensure guidelines have an implementation plan and encourage wider
communication.

Provide funding for non-commercial clinical trials based on potential to deliver
impact.

15. Inform Policy with Evidence. Inform health policy and practice with research

evidence.

a. Enhance the capability of NHMRC and researchers to support policy makers.

b. Encourage the embedding of researchers within government policy departments.
C. Conduct research on gaps between health policy and practice, and the evidence

base.



Figure 1.1  Australia’s health expenditure
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Opportunities for efficiency gains in the Australian health care system
Opportunities, reform actions and responsibilities

Health technology assessment
Australian Government Minister for Health to:

* accelerate work to review existing MBS and PBS items — giving priority to high-cost items that
have not been subject to economic evaluation, or for which the benefits are relatively uncertain —
reduce or remove subsidies where appropriate, and report on progress annually

* review and revise Australia’s system for health technology assessment (HTA), with a focus on
reducing unnecessary duplication and fragmentation, improving disinvestment mechanisms (giving
consideration to the ments of an independent decision maker), and determing clinicians from using
MBS and PBS items in circumstances where they are not clinically and cost effective

¢ share Australian Government HTA assessments with the states and termitones

Evidence-based guidance for clinicians

Australian Government Minister for Health to establish expert panels of clinicians to assess and

endorse clinical guidelines, and to advise on dissemination, implementation and review

Provider payment models

* Independent Hospital Pricing Authority to introduce a quality and safety dimension to pricing
within activity-based funding, subject to current work confirming the feasibility of doing so

* Australian, state and territory health ministers to trial and evaluate new payment models

* A comprehensive review of the Australian health care system — instigated by the Australian
Government Minister for Health — would provide an opportunity to investigate ways to better
align financial incentives with health policy objectives

Preventive health

* Australian, state and territory governments to routinely trial and evaluate prevention intiatives

* Options to strengthen incentives for cost-effective investment in preventive health to be considerad
as part of a comprehensive review of the health care system

Timeframes

¢ Immediate

e Within 1 year

¢ Immediate

e Within 1 year

e Within 2
years

¢ Ongoing

* Review can
commence
immediately

¢ Ongoing

* Review can
commence
immediately

¢ Treatments that are not clinically or cost
effective — or that are harmful to patients
— are not subsidised

* Patients potentially have greater access to
higher-value health interventions

* HTA processes achieve objectives at least
cost

* Better informed health professionals, fewer
adverse events and less waste

o Safer and higher quality hospital services

* More coordinated patient care, especially in
primary care

* Cost-effective investment in preventive
health

(continued next page)
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Key Points

* Addressing the silent and prohibitively expensive epidemic of
unwarranted variation in healthcare, is an urgent imperative
for Governments and for the payers and providers of
healthcare.

* The strategy to reduce unwarranted variation in healthcare
must include the infrastructure necessary to systematically
* IDENTIFY unwarranted variation
* INTERPRET unwarranted variation
 RESPOND to unwarranted variation



* The systematic identification, interpretation and
response to unwarranted variation requires a ‘self-
improving” healthcare system. Such a system
combines

* - the accurate collection of treatment and outcome data,

* - the capacity to analyse these data to provide meaningful
feedback to clinicians and providers, and

* - the capacity to undertake robust clinical trials that provide
definitive answers to important clinical questions that arise
from understanding these variations



Inter-disciplinary Approach

Analyse
Varniation

Clinical Quality sl Research

Registries hypotheses & Clinical Trials
Measure treatments Test hypotheses
& outcomes

BETTER

OUTCOMES
BETTER

Monitor VALUE Develop
translation & evidence-based
adherence guidelines

Healthcare
Practice
Policy &

Stewardship

With permission- Steve Webb. Blood CRE
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FIGURE 1. BUILDING BLOCKS FOR THE AUSTRALIAN HEALTH AND MEDICAL RESEARCH AND INNOVATION STRATEGY
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THE STRATEGY

The Medical Research Future Fund (MRFF)
is a $20 billion vehicle for investment in
health and medical research. It represents
the single largest boost to research funding in
Australia’s history. The net earnings from the
MRFF will serve as a permanent revenue
stream, which when fully capitalised, is
expected to disburse around $1 bilion
annually, effectively doubling the Australian
Government's direct investment in health and
medical research and innovation.

This first five-year Australian Medical
Research and Innovation Strategy 2016-2021
(the Strategy) prepared by the Australian
Medical Research Advisory Board (Advisory
Board) sets out the vision, aims and
objectives for the MRFF. It identifies a

Vision

A health system fully informed by quality
health and medical research.

Aim
Through strategic investment, to transform
health and medical research and innovation

to improve lives, build the economy and
contribute to health system sustainability.

Objectives

« Create health and economic benefits
from research discoveries and
innovations

« Embed research evidence in healthcare
policy and in practice improvement

« Drive collaboration and innovation
across the research pipeline and
healthcare system

« Strengthen transdisciplinary research
collaboration

« Provide better access to research
infrastructure

« Maximise opportunities for research
translation by engaging with consumers

series of strategic platforms that,  funded,
have potential for greatest impact. These
platforms will serve as a framework for the
two-yearly identification of the Australian
Medical Research and Innovation Priorifies
(the Priorities), the first of which accompany
this Strategy.

In accordance with the Medical Research
Future Fund Act 2015 (the Act), the
Australian Government must take into
account the Priorities that are in force at the
time of making disbursements from the
MRFF. The Advisory Board has constructed
the Priorities as a document that should be
read and considered in conjunction with the
Strategy as there is alignment with the
strategic platforms.

« Position the research sector and health
system to tackle future challenges

« Facilitate the commercialisation of great
Australian research

« Demonstrate the value and impact of
research investment

Strategic platforms

« Strategic and international horizons

« Data and infrastructure

« Health services and systems

« Capacity and collaboration

« Trials and translation
« Commercialisation

Impact measurement

« Better patient outcomes

« Beneficial change to health practices

« Evidence of increased efficiency in the
health system

«» Commercialisation of health research
outcomes

« Community support for the use of and
outcomes from funding

Australlan Medical Research and innovation Strategy 2016-2021 1



Research in practice

There are bamriers and disincentives that
impede research within the healthcare sector
itself. Historically, teaching, traming and
research resources have been block funded,
with ther utilty neither measured nor fully
appreciated. Research is frequently viewed
as an "added cost’ easily redirected towards urgent activity demands.” Often, abiity and
reputation of an institution to undertake
world-class research depend on the
adminsstration appreciating the benefits for
patients, for staff recruitment and retention,
and for health outcomes more broadly.
Similar experience is evident in the primary
care sector, where private business models
based on care transactions have limited
capacity to embed research in practice.
These pressures must be addressed so that
the potential for research translation is
realised.
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THE UNIVERSITY OF

SYDNEY

Gynaecological Cancer Research at Westmead

TRANSLATIONAL CANCER RESEARCH CENTRE

Patient Care, Clinical Trials <«——  Laboratory Research

Crown Princess Mary Cancer Centre Westmead Institute for Medical Research
Westmead Hospital University of Sydney

N S

Multicentre studies:
AOCS, ICGC, INOVATe
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Translational cancer research

Translational research through embedding research in multi-disciplinary cancer care
- the experiment.....

Hypothesis

Embedding basic research in clinical care will lead to
- translation of significant clinical problems into research questions
- rapid translation of research results into improved clinical care

method
gata v intorma
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Translational cancer research

Translational research through embedding research in multi-disciplinary cancer care
- the experiment...

Background

Translational research - the valley of death!

B Mellor, Nature 453, 840-842 (2008)
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Translational cancer research

Translational research through embedding research in multidisciplinary cancer care
- the experiment...

Aim

Adapted from B Mellor, Nature 453, 840-842 (2008)



THE UNIVERSITY OF

SYDNEY

Translational ovarian cancer research

Translational research through embedding research in multidisciplinary cancer care
- the experiment...

Methods

1. Recruit participants: willing researchers, willing clinicians
2. Spectrum of research, interwoven with clinical care

Clinic Research

Tumour Board meeting
Laboratory Research meeting
Clinical Research meeting
Biobanking

Tumour marker testing
PhD students
Clinical Trials
Genetic Testing




THE UNIVERSITY OF

SYDNEY

Collaboration between the laboratory and the clinic

Clinic Research

Tumour Board meeting
Laboratory Research meeting
Clinical Research meeting

Biobanking

Tumour marker testing
PhD students

Clinical Trials
Genetic Testing Surgeons'

Pathologists

Medical Oncologists

Radiation Oncologists

. Research staff
Tumour Boqr_d Meeting | Nursing staff
« Significant research questions Social worker
+ Contribute additional clinical information IF:’Syqrollogist t
- Patient recruitment, biobanking, clinical data collection amiial cancer feam

. - Clinical trials coordinator
* Challenges: time frames, terminology

 Molecular Tumour Board




THE UNIVERSITY OF

SYDNEY Ovarian cancer

» Most often advanced, widespread disease at diagnosis

* Most women (~70%) are initially responsive to treatment, but
development of acquired resistance is common

« Survival is slowly increasing, but remains <45%

100%
80%
60%

40% ‘r—__‘p--.-—-‘F——-‘F--‘F--‘P——"

20%

5-Year Relative Survival

0%
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015




THE UNIVERSITY OF
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- Ovarian Cancer Risk

Background

* Inherited mutations in BRCA genes and mismatch repair genes increase
ovarian cancer risk - 1994

5-10% of ovarian cancer were thought to be familial

Recommendation for referral to Familial Cancer Clinic for genetic testing:
women with a family history of breast or ovarian cancer

Actual rate of BRCA1/2 mutation in Australian women was not known

Classic BRCA1 Pedigree

Why is it important? - prevention, treatment

BBBBBBBBBB




THE UNIVERSITY OF

SYDNEY Translational research: BRCA1/2 mutation testing

2012

BRCA mutation
frequency - basic
lab research

BRCA1/2 mutation frequency in >1,000 women in the Australian Ovarian
Cancer Study

Overall mutation frequency of 14.1% in the Australian ovarian cancer
population

16.6% of patients with serous cancer (17.1% high-grade serous cancer)
44°% of mutation carriers had no evidence of a family history

IN@IC S

Australian Ovarian Cancer Study Alsop et al J Clin Oncol 2012; 30: 2654-63




THE UNIVERSITY OF

SYDNEY Translational research: BRCA1/2 mutation testing

2012 2013

BRCA mutation Changed
frequency - basic guidelines for
lab research testing

* New EviQ Screening Guidelines: referral for almost all women with
ovarian cancer regardless of family history (< 70)

« Rapid translation - Familial Cancer Clinics, clinicians as well as
researchers involved from inception

Genetic Testing for Heritable Mutations in Alsop et al J Clin Oncol 2012; 30: 2654-63

.
the BRCA1 and BRCA2 Genes eVI O\
Comcer Trestmosts Orfine JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT
1D 000820 (V. 4) Approved: 13 Aug 2010 Last Modifled: 10 Mer 2017 Faview Duedd Mar 2017

c) based on ovarian cancer characteristics

i. individuals with isolated high grade (grades 2 & 3), invasive, non-mucinous epithelial
ovarian, fallopian tube or primary peritoneal cancer diagnosed < 70 years BRCA Mutation Frequencv and Patterns of Treatment
ii. individuals with invasive high grade (grades 2 & 3), non-mucinous epithelial ovarian, Response in BRCA Mutati'on—Positive Women With

fallopian tube or primary peritoneal cancer diagnosed at any age when there is a family o ) . .
history of breast or ovarian cancer in a close relative* Ovarian Cac?cer- A Report From the Australian Ovarian
C r
iii. individuals with invasive epithelial ovarian, fallopian tube or primary peritoneal cancer that Cancer Stu ) Group
Kashryn Abop, Stan Fereday, CIiff Meldrure, Anns defazio, Catherine Evemamaed, Jashy George,

has high grade (G2/3) serous histology or a high grade (G2/3) serous component AND e wriph 4 .
meets MBS criteria for BRCA1/2 testing A e e, Penckpe 1. ekl Colhe S, Mckee I iafionder, Suphon e
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SYDNEY Translational research: BRCA1/2 mutation testing

2012 2013 2015

BRCA mutation Changed Spaced Education
frequency - basic guidelines for - implementation
lab research testing strategies

 Practice changing internationally
» Uptake not equivalent in all centres

» Implementation strategies needed - Spaced education for clinicians,

referrals at MDTs, Mainstreaming, Traceback

§

THE

ANGELINA

EFFECT

/SYDNEY WEST

\_ TRANSLATIONAL CANCER RESEARCH CENTRE

New Approaches to Continuing Medical
Education: a QStream (spaced education)
Program for Research Translation in
Ovarian Cancer

Tracy Robinson, Anna Janssen, Judy
Kirk, Anna DeFazio, Annabel Goodwin,
Kathy Tucker & Timothy Shaw
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== SYDNEY Translational research: BRCA1/2 mutation testing

2012 2013 2015

BRCA mutation Changed Spaced Education
frequency - basic guidelines for - implementation
lab research testing strategies

 Practice changing internationally
» Uptake not equivalent in all centres

» Implementation strategies needed - Spaced education for clinicians,

referrals at MDTs, Mainstreaming, Traceback

New Approaches to Continuing Medical
Education: a QStream (spaced education)
Program for Research Translation in
Ovarian Cancer

Tracy Robinson, Anna Janssen, Judy
Kirk, Anna DeFazio, Annabel Goodwin,
Kathy Tucker & Timothy Shaw

Journal of Cancer Education ONLINE
/SYDNEY WEST s -
(| TRANSLATIONAL CANCER RESEARCH CENTRE -~ ~
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== SYDNEY Translational research: BRCA1/2 mutation testing

2012 2013 2015

BRCA mutation Changed Spaced Education
frequency - basic guidelines for - implementation
lab research testing strategies

Tumour / germline
testing: PARP
inhibitors

e BRCA1/2 carriers: response to platinum-based chemotherapy - eg
carboplatin, mainstay of ovarian cancer treatment

 New treatment options - PARP inhibitors

B Patientswith BRCA mutation (n=136)
Olaparib Placebo

26/74(35%)  46/62 (74%)

Events/total patients (%)

100+ Median PFS, months (95% Cl) 11.2(83-NC) 4.3 (3-0-5.4)
90 HR 0-18 (95% Cl 0-10-0-31); p<0-0001
Untreated s Treated ( s
BRCAL/2- g *
Associated Pl i B T 70+
Cancer (~ BaseExcision Base Excision zZ god
Normal T Repal Repal é
=< __ 50|
Cell Hoinologéus Homologous bl
>ei Recombitration 0 Rec%mon 2 _5 404
o ey 7
Base Excision g, 304
Repai I+
epair £ 504
Homologous
Recombination 5 10+
nl
erC 0 T T T T T
0 3 9 12 15
Number at risk
Olaparib 74 59 34 15 5 0
Placebo 62 35 17 2 0 0

Lancet Oncol 2014; 15: 852-61
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== SYDNEY Translational research: BRCA1/2 mutation testing

2012 2013 2015

T / li 2017
BRCA mutation Changed Spaced Education umour/ germine

i ideli i i testing: PARP PARP inhibitor
frequency - basic guidelines for - implementation inhibitors \
lab research testing strategies available on PBS

2017 - Olaparib now available on the Australian Pharmaceutical
Benefits Scheme for BRCA-germ-line carriers with platinum-sensitive
relapsed disease - AOCS data

Back to basic research
 Resistance mechanisms
« Beyond BRCA

IN@IC S

Australian Ovarian Cancer Study
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ESEY High-grade serous ovarian tumours -

homologous repair (HR) pathway

BRCA1/2 and homologous repair pathway dysfunction ~50% in high-
grade serous cancer: sensitivity to platinum and PARP inhibitors

S, FANCD? BRCA2

/ hypermethy mutated

p
HR pathway )
DNA damage
* Sensors 51% of cases altere

RAD51C

[ 3% |

[<t% ] = -

Mutated Mutated / Mutated Hypermethyl.

HRD/CCNE-

29%
HR deficient
“ -

BRCA1 gemline 16%
BRCA1 somatic 8%

ATM ATR - BRCA1 EMSY
1% |7 [<1% | [2ssl BRCA1 methylation 15%
Mutated Mutated Mutated, Amplified, BRCA2 somatic 4%

BRIP1 gemline 3%
CHEK2 gemline 1%
= RAD51C gemline 1%
=== RAD51C methylation 1%

HR-mediated PTEN ———  PTEN deletion 3%
—
\_ Deleted )

The Cancer Genome Atlas (TCGA) 2012
Nature; Ciriello et al., 2013 Nat Genetics

Whole genome sequencing: International Cancer
Genome Consortium (ICGC) Bowtell, deFazio and
Grimmond labs. Patch et al Nature 2015

Somatic panel mutation testing / HRD assays to predict response
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Pathology into Multidisciplinary Care

Westmead / Blacktown / Nepean » - - ? ? ?
Anna deFazio, Rosemary Balleine, Paul Harnett, S AATY m p S 3 o F?* ? ?

Alison Brand, Yoke-Eng Chiew, Bo Gao, Catherine VTN MR R C e
Kennedy, Kristina Lindemann, Cristina Mapagu, | > nn
Oksana Mirochnik, Pamela Provan, Robyn Sayer, ! ;’f’ -
Raghwa Sharma, Annie Stenlake, Dashni Srirangan, BT R St
Jessica Boros, Casina Kan, Nikilyn Nevins, Svetlana AR n % Sta’;f:;fnf;’;‘a’y
Pianova, Ying Lei, Amy Jamieson, Cecile Bergzoll, N B e C PetnumiToane
Jenny Shannon, Amanda Stevanovic, Amir Hadji ... 2 PRI P
Google 7 nar,
Royal North Shore / North Shore Private A !
ssess efficacy and
Deborah Marsh, Sally Baron-Hay, Gregory Gard, feasibility of molecular tM«:iIecuIaL l;\z;ltl:olo?y
. . thol d I trial esting and Molecular
Russell Hogg, Jayne Maidens, Sue Valmadre, Connie & horad i °°g‘f,::ig:°ve = Tumour Board (T2)
. . s igh-grade serous, | ) ‘
Diakos, David Nevell, Kat Phillips... ° ? CONE1 Trial, e.q. -~ Y,
® Dinaciclib, MLN9708
Royal Hospital for Women / Prince of Wales
Michael Friedlander, Neville Hacker, Rhonda o ,
Farrell, Archana Rao, Greg Robertson, Kate @ ? e ~ i At Relapse: Evaluate implementation
Webber, Christie Norris, Emma Newton ... . Triage to clinical trials of molecular subtype /
through leveraged funding Bevacizumab and 'genomic
Clear cell carcinoma | and partnerships (T1) scar' / PARPi (T2/T3)
o . 1 . . ' iy \ ‘
Royal Prince Alfred / Chris O'Brien Lifehouse 'Umbrella' Trial - AKT »
Philip Beale, Lyndal Anderson, Samir Saidi ... inhibitor, anti-PD-L1 ?
o
Peter MacCallum / Garvan / NIH Low-grade serous, e.g. Hioharade serous preclinical testing
David Bowtell, Goli Samimi, CDK4/6 and MEKi Trial PAgRPig 4 CTGF, ANKRD1 (T0/T1)

Sian Fereday, Nadia Traficante....
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THE UNIVERSITY OF Conclusions - the role of basic science in the translational research

=) SYDNEY

=2

centres: Are we there yet?

» It takes a 'village', with complementary skills and commitment to transform
scientific discoveries into improvement in patient care

« Successful Translational Research is not always linear - can move between
'basic’, 'clinical’ and 'implementation’ and back again

* |ts not always possible to know which basic research will lead to translation

« Continued investment is needed in all parts of the translation spectrum.

1980 - 2007 NIH grants: 8.4% led to a patent, but >30% led to publications that
were cited in patents (Li et al Science, 2017)
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One of the hallmarks of cancer

Sustaining Evading
proliferative growth
signaling suppressors

Deregulating Avoiding
immune
destruction

Resisting Enabling
cell replicative
death immortality
Genome Tumor-
instability & _promoting
mutation inflammation
Inducing Activating
angiogenesis invasion &
metastasis

Hanahan & Weinberg, Cell, 2011



Cancer cell metabolism

cancer cells convert
glucose to lactate In
normoxia

Otto Warburg

aerobic glycolysis

glucose 6-phosphate

fructose 6-phosphate

Q dihydroxyacetone
‘ phosphate

'

3-phosphoglycerate

{
'

phosphoenolpyruvate

}

lactate €— pyruvate

GLYCOLYSIS

J\

citrate

oxaloacetate \
f CITRIC
ACID
\ CYCLE

\ o-ketoglutarate

succinyl U

normal
cancer

| ~10%
40-75%

| ~90%
25-60%

uononpoud 41V



Aerobic glycolysis

Current understanding:

» increased biosynthesis
required by rapidly
proliferating cells is more
efficiently supplied by
aerobic glycolysis than
oxidative phosphorylation

» glycolysis intermediates
are siphoned out of the
pathway and into
alternative pathways to
supply the anabolism of
DNA, lipids and proteins

G iy / nucleotides
glucose 6-phosphate

‘ amino sugars
—» glycolipids
glycoproteins

fructose 6-phosphate

}

GLYCOLYSIS ':—\* dihydroxyacetone ————— lipids
phosphate

* amino acids

serine —————————— 3-pflOSph09|Ycefate / pyrimidines

phosphoenolpyruvate

alanine \ ‘

pyruvate
cholesterol

‘ / fatty acids
aspartate k_\ citrate

other amino acids
purines <— oxaloacetate \
pyrimidines /
f CITRIC
ACID
\ CYCLE
\ o-ketoglutarate

succinyl CoA \ glutamate
heme / other amino acids
chlorophyll purines



The expression and activity of many metabolic enzymes is
changed in tumours to meet their metabolic demand




Our particular focus is an aspect of mitochondrial metabolism




Allosteric disulphide bonds

control the function of the mature protein in which they
reside by being cleaved in a regulated way

| - -
S

A

allosteric
disulphide bond

Schmidt...Hogg, Biochemistry, 2006
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Targeting the reduced form of allosteric disulphides
using metalloids

. ,4

allosteric
disulphide bond

E

cross-linked dithiol

Q- O

2H,0

P | S | Cl|A

H H }%| B | C | N ;Q; ;I-QLN 5
14 15 16 17 18

—_t—‘—.l—.t—.—_L—‘—_l—.—‘;l




GSAO

targets
proliferating ¢
endothelial oiﬁSW“

(@]
cells N
H2N5

H CO,H

GSAO

Don...Hogg, Cancer Cell, 2003



GSAQO/CAO reacts with mitochondrial adenine

nucleotide tran

Lac <— Pyr —

slocase (ANT)

Glucose +
ATP

’
'
’

Pyr— AcCoA mitochondrion

TCA

Mal\\cy<c:|e//ocKG




CAOQ cross-links quiescent cells proliferating cells
n—w

Cy357 and Thioredoxin l a a i
2 2
Cys57 Cys257 H

Cys257 of
reduced ANT
ANT sz;;\}ﬁ/sﬂ("‘




First patient to receive GSAO




PENAO H
targets oo 18 o

proliferating NH, OH
tumour and PENAO
endothelial cells

ANT Y

Dilda...Hogg, J Med Chem, 2009



First patient to receive PENAO




Regulation of ANT function by HK2

Glucose + glucose
ATP

ADP + /@ ! Wk

G-6-P VDAC

\ ANT] 0, 2H,0

.
ATP <—— ADP NADH—ZPNAD
4

Pyr—s AcCoA /' mitochondrion
FDH ~

TCA

Mal

KG

tumour E \ rapalogs

cell \@ <
TORC1
Akt

mitochondrium

Roberts...Miyamoto, Mol Cell, 2014



Combination anti-ANT and anti-HK2 (via mTORCA1)

therapy

120 ® PENAO R
2 TemS|r0I|rT1us o o\\& %00
100 -©- Combination @v@é\‘ ‘6\({0
N 2 o@

80+

60-

40+

20+

0.0 0.5 1.0 1.5 20
concentration, multiples of ICs

G89 glioblastoma cell growth, % of control

MiaPaca2 tumour vol

L 1

PENAO +
Everolimus

30 40 50 60
time, days

untreated tumour
viable

necrotic
treated tumour
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GROUP

#MPSCI SYDNEY VITAL
COMMUNITY = A Transiaionacancer Research
OF PRACTICE

1. WHAT ARE THE BARRIERS?

2. WHAT ARE THE ENABLERS
AND HOW DO WE ENGAGLE
THEM?

3. WHAT IS THE ROLE OF THE
TCRC?



#MPSCI SYDNEY VITAL
COMMUNITY = A Transiaionacancer Research
OF PRACTICE

EXPERT

e TIM SHAW, CHAIR
with

e ALEXANDER ENGEL

e NIK ZEPS

e ANNA DeFAZIO

e PHIL HOGG
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NETWORKING

thank you for completing your
evaluation form
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