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• 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	

Environment
Location	Characteristics	





• 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.

Overview	of	Sydney	Vital		



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
• NSPHN
• SHP	(Sydney	Health	Partners)
• Links	with	industry	partners	(Sirtex,	

AINSE,	ANSTO,	Ipsen,	PETNET,	Novartis,	
EnGeneIC...)



Key	achievements	

• Research	infrastructure
• Global	Informed	Consent
• Biobank pilot	
• Surgical	pathology

• REG	2014	NanoString platform	(NATA	accreditation)	
• REG	2015	Mass	spectrometry	
• REG	2016	Animal	Irradiator	
• REG	2017	(x2)
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Key	achievements

• Research	dissemination
• Website	
• Social	medias
• Community	events
• GPs	events	
• Educational	events
• Research	conferences
• Research	symposiums



Key	achievements

• Membership:	250	members	(40%	increased	from	2014)
• 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	I	and	II	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
• Scholarship	funding	agreement
• Real	time	Financial	report





Members	170 Members	210 Members	240

2014 2015

2016
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RESEARCH	FUNDING	AWARDED	BY	SYDNEY	VITAL	in	2015



Developing	theranostic	
Superparamagnetic	Iron	Oxide	
Nanoparticles	(SPIONs)	for	
PET/MR	and	Targeted	
Radionuclide	Therapy	(TTR)	of	
lymphatic	micrometastases	

Presented	by

Yaser	Hadi	Gholami

PhD	candidate

29/11/2016 Sydney	 CINSW	meeting
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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



Kolling
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Bank

New interactions



KOLLING	REVIEW

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



KOLLING	REVIEW

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



KOLLING	REVIEW

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	
Excellence

Biospecimens Surgical	
Pathology







Why	do	Health	and	Medical	Research?
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

















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

34



•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

With permission- Steve Webb. Blood CRE
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Ovarian Cancer:
Basic research embedded in multi-disciplinary cancer care 

Cancer Implementation Science Community of Practice
17 May, 2017

Anna DeFazio



Gynaecological Cancer Research at Westmead

Westmead Institute for Medical Research
University of Sydney

Laboratory Research

Multicentre studies: 
AOCS, ICGC, INOVATe

Patient Care, Clinical Trials
Crown Princess Mary Cancer Centre

Westmead Hospital



Translational cancer research

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

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



Translational cancer research

Background

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

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

Translational research - the valley of death! 



Translational cancer research

Aim

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

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



Translational ovarian cancer research

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

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

Tumour Board meeting
Laboratory Research meeting

Clinical Research meeting

Tumour marker testing
Biobanking

Clinic Research

Genetic Testing

PhD students
Clinical Trials



Collaboration between the laboratory and the clinic

Tumour Board meeting
Laboratory Research meeting

Clinical Research meeting

Tumour marker testing

Biobanking

Clinic Research

Genetic Testing

PhD students
Clinical Trials

Tumour Board Meeting
• Significant research questions
• Contribute additional clinical information
• Patient recruitment, biobanking, clinical data collection
• Challenges: time frames, terminology
• Molecular Tumour Board 

Surgeons
Pathologists
Medical Oncologists 
Radiation Oncologists
Research staff
Nursing staff
Social worker
Psychologist
Familial cancer team
Clinical trials coordinator



• 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%

Ovarian cancer

Source:	AIHW	&	NBOCC	Ovarian	Cancer	in	Australia	2010
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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

• Why is it important? - prevention, treatment

Ovarian Cancer Risk



Translational research: BRCA1/2 mutation testing

• 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

Alsop et al J Clin Oncol 2012; 30: 2654-63

2012
BRCA mutation 

frequency - basic 
lab research

2013
Changed 

guidelines for 
testing 

2015
Spaced Education 
- implementation 

strategies 

2016
Tumour / germline

testing: PARP 
inhibitors

2017
PARP inhibitor 

available on PBS



Translational research: BRCA1/2 mutation testing

2012
BRCA mutation 

frequency - basic 
lab research

2013
Changed 

guidelines for 
testing 

2015
Spaced Education 
- implementation 

strategies 

2016
Tumour / germline

testing: PARP 
inhibitors

2017
PARP inhibitor 

available on PBS

• 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

Alsop et al J Clin Oncol 2012; 30: 2654-63

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 

ii. individuals with invasive high grade (grades 2 & 3), non-mucinous epithelial ovarian, 
fallopian tube or primary peritoneal cancer diagnosed at any age when there is a family 
history of breast or ovarian cancer in a close relative* 

iii. individuals with invasive epithelial ovarian, fallopian tube or primary peritoneal cancer that 
has high grade (G2/3) serous histology or a high grade (G2/3) serous component AND 
meets MBS criteria for BRCA1/2 testing 

 



Translational research: BRCA1/2 mutation testing

2012
BRCA mutation 

frequency - basic 
lab research

2013
Changed 

guidelines for 
testing 

2015
Spaced Education 
- implementation 

strategies 

2016
Tumour / germline

testing: PARP 
inhibitors

2017
PARP inhibitor 

available on PBS

Tim Shaw et al 
Robinson et al. J Cancer Educ 2015

• Practice changing internationally
• Uptake not equivalent in all centres
• Implementation strategies needed - Spaced education for clinicians, 

referrals at MDTs, Mainstreaming, Traceback



Translational research: BRCA1/2 mutation testing
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Robinson et al. J Cancer Educ 2015

• Practice changing internationally
• Uptake not equivalent in all centres
• Implementation strategies needed - Spaced education for clinicians, 

referrals at MDTs, Mainstreaming, Traceback



Translational research: BRCA1/2 mutation testing

2012
BRCA mutation 

frequency - basic 
lab research

2013
Changed 

guidelines for 
testing 

2015
Spaced Education 
- implementation 

strategies 

Tumour / germline
testing: PARP 

inhibitors

2017
PARP inhibitor 

available on PBS

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

• New treatment options - PARP inhibitors



Translational research: BRCA1/2 mutation testing

2012
BRCA mutation 

frequency - basic 
lab research

2013
Changed 

guidelines for 
testing 

2015
Spaced Education 
- implementation 

strategies 

Tumour / germline
testing: PARP 

inhibitors

2017
PARP inhibitor 

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 



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

High-grade serous ovarian tumours -
homologous repair (HR) pathway

Patch et al, Nature 2015; 521 (7553):489-94 

Somatic panel mutation testing  /  HRD assays to predict response

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
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Low$grade*serous,!e.g.!
CDK4/6*and*MEKi*Trial**

Standard'primary'
treatment'

Pla/num+Taxane'

Molecular'Pathology''
tes/ng'and'Molecular'
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Westmead	/	Blacktown /	Nepean
Anna	deFazio,	Rosemary	Balleine,	Paul	Harnett,	
Alison	Brand,	Yoke-Eng	Chiew,	Bo	Gao,	Catherine	
Kennedy,	Kristina	Lindemann,	Cristina	Mapagu,	
Oksana	Mirochnik,	Pamela	Provan,	Robyn	Sayer,
Raghwa Sharma,	Annie	Stenlake,	Dashni	Srirangan,	
Jessica	Boros,	Casina	Kan,	Nikilyn	Nevins,	Svetlana	
Pianova,	Ying	Lei,	Amy	Jamieson,	Cecile	Bergzoll,	
Jenny	Shannon,	Amanda	Stevanovic,	Amir	Hadji …

Royal	North	Shore		/	North	Shore	Private
Deborah	Marsh,	Sally	Baron-Hay,	Gregory	Gard,	
Russell	Hogg,	Jayne	Maidens,	Sue	Valmadre,	Connie	
Diakos,	David	Nevell,	Kat	Phillips…

Royal	Prince	Alfred	/	Chris	O'Brien	Lifehouse
Philip	Beale,	Lyndal Anderson,	Samir	Saidi …

Royal		Hospital	for	Women	/	Prince	of	Wales
Michael	Friedlander,	Neville	Hacker,	Rhonda	
Farrell,	Archana	Rao,	Greg	Robertson,	Kate	
Webber,	Christie	Norris,	Emma	Newton	…

Peter	MacCallum /	Garvan /	NIH
David	Bowtell,	Goli Samimi,		
Sian	Fereday,	Nadia	Traficante….

INOVATe
Individualised Ovarian Cancer Treatment Through Integration of Genomic 
Pathology into Multidisciplinary Care 



Conclusions - the role of basic science in the translational research 
centres: Are we there yet?
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› 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

• Its 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

Hanahan & Weinberg, Cell, 2011



Cancer cell metabolism

ATP production
normal

~10%

~90%

cancer

40-75%

25-60%
Otto Warburg

cancer cells convert 
glucose to lactate in 

normoxia

aerobic glycolysis

lactate



Aerobic glycolysis

Current understanding:

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

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



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

Schmidt…Hogg, Biochemistry, 2006



Targeting the reduced form of allosteric disulphides
using metalloids



ANT

GCAO

OATPγ-GT

dipeptidase

GSAO

CAO

GCAO

GSAO
targets 
proliferating 
endothelial 
cells

Don…Hogg, Cancer Cell, 2003



GSAO/CAO reacts with mitochondrial adenine 
nucleotide translocase (ANT)



CAO cross-links 
Cys57 and 
Cys257 of 
reduced ANT

out

in

ANT

Thioredoxin

quiescent cells proliferating cells

CAO
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-SH

-SH

-S -S
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First patient to receive GSAO



ANT

OATP

PENAO

PENAO
targets 
proliferating 
tumour and 
endothelial cells

Dilda…Hogg, J Med Chem, 2009



First patient to receive PENAO



Regulation of ANT function by HK2

Roberts…Miyamoto, Mol Cell, 2014

glucose

PENAO

tumour
cell

ANT

mitochondrium

HK2
Glc G-6-P
ATP ADP

HK2 TORC1

HK2
Glc G-6-P
ATP ADP

ATP

VDAC

rapalogs

Akt



Combination anti-ANT and anti-HK2 (via mTORC1) 
therapy
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